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CEPARTIAENT OF TRANSPORTATION -

Aesaarch and Spsclel Programs
Administration

49 CFR Paris 172, 173, 179
[Dackst Ho. HIE-178A; Hotlca No. 93-19]
e RIN 2137-AB83 ‘

) Crashwormmaas Protec!!on
 Reguiraments for Tenk Care

AGERCY: Research and Special Programs
Administration (RSPA), Deparlment of
Transportation

" ACTION: Notice of propnsed rulama.k.mg
* (NPRM).

SUMMARY: RSPA is proposing revisions-
to the Hazardous Materiels Regulations
{EMR) that would improve the
crashworthiness of tank cars and restrict
" the continued use in hazardous
materials service of tank cars that no
" longer meet current safety requirements,
‘ncluded are pmposals to expand the
" use of thermal protection systems and
_ head protection on tank cars used for
*, transporting certain hazardous -
" materiels; add new rsquirements for
* - hibttom discortinuity protection; ™ ™"
- prohibit the use of self-energized.

1anways located below the hquu:l level .

| the cargo; revise “grandfather”
provisions that allow certain uses of -
‘tank cars; and require theuseof = . "
pressure tank cars, that ave matess
“resistant to puncture, for all poisonou
by inhalation (PIH) materials and
cartain other high haza_rd,; matarfpls,
“*intended effect of these actions {515 -

_enhance the safd fransportation of

azardous matenals m_tank cars

........

s

must be recewed on orl bafore February
7ri994, 7 B ]
PubI:c heann A ubhc h anng Swill 3 1

'-ADDHESSES. Wnﬂenmcggmeﬁ
“comments to the Docksts UBit 1)
“ 30, Research and Special Programs
Admimstratmn. BDepartment of -
“* Transportation, Washington; DC 20590—-
""0001. Commenters should identify tha e
“docket and notice numbar. and, if
¢ possible, submit five copies fn responsa =
to this notice. Commenters needing a a’
confirmation of receipt of their .
commaents should includs a self-
3 addrassed stamped postcard that shows -
... the docket numl’:)er {i.e., Docket HM~
~ -175A), Interestad persans may review .
“he comments to this notice, and
blications referenced in it, betwesn -
ahours of 8:30 am.,and 5 p.m., .
Monday through Fnday. except o
- holidays. The Dockets Unit is [ocated in -
: room 8417 of the Nassif Building, 400

* "~ '366-0635) or in writing by Décember-

* conclude befors 5 p.m. if all persons

" FOR FURTHER INFORMATION CONTAOT

o systam {shelf couplers} insul%tfﬁn

- workmg i combinatmn. ha

hthe env;ronmem_tremendousl

.- snvironment; iz contrast, insulation prntects thi
" contants of the fank from ambiant tempiarhturs

- 38, 35 FR 14215 {September 9, 1970)*'!‘311!: Car
. 21475 [May 26, 1976}; Shippars; SpeClBcationa

Seventh Strest SW., Washington, DC
20500-0001.

Public hearing: The pubhc hearing -
noted abave will be held in room 2230
of the Naseif Building at the same street
' address. Persons desiring to make aral
statements at tha hearing should notify
tha Federal Railroad Administration .
- (FRA) Docket Clerk by telephions (202~

22, 1993, Mail written requests tot ..
Docket Clerk, Office of Chisf Counssl, .
Federal Railroad Adnumstration. 400/

- Saventh Strest SW., room 8201, .
. Washington DC, 20590-0001; Each
request must identify the speaker;
organization represented, if any; )
daytime telephorie number; and the' - -
anticipated length of the prasentation. .' .
not to excood 10 mintutes, Written text
of the oral statement shouldba ..
presanted to the hearirig officér priorto =
the oral presentation. The hearing may

wishing to tastify have beer heard

Edward W, Pritchard (Telephone 2 2—-

368-9178) or James H. Rads

(Telaphuna 202-366-0510), Hazardou
teriils Division, or Thomas A, ~

" Phémister (Felephone 202-366-0635),

" Trial Aftorey, Office of Chief Counsel

FRA, Washington DS, 20590—0001.

SUPPLEMENTARY INFOR!&A'ITON‘

g reviaw of serions} accndent&
involvmg the. u-anspartauon ofZ Nk

- United States and Canada, RSPA has
;1ssued 4 nuinber of Tegulatica t :
~{fprov , stirvivability of tapk, cars in.

 thgse rulemekmgs. RSPA’

required | thamstallatinn ofa tank head ;
pimcture remstanca systém (Héad
pmtsctmn). @ cotpler vertica

4

@ reco!

- the potential harnd to humen heall

=, 1 Ths difference between a thermal protectinn
w¢;ysleui and insulation i that a thermal protectios
systam protects the tank from a pool or torch fire!

differentials, much like home Insulation® -
2The discusstons i the following Tilsmakings
provide gréater detail about each of thess safe
systam requiraments: Interlocking Couplé
Restrictions of Capacity of Tank Cars,_

Tank Head Protection, Docket HM=109,41 FR;

Pressure Tank Cars, Dockel HM-~144, 42 FR 46306
(September 15, 1977); Shippers, Specifications for
Tank Cars, Docket HM—174, 49 FR 3473, (January

&t“
3 hégitdoud Taaterials in tank Gira'in thevi costs and safoty

Onenled Packaging; o
5% Habard Communication; Packsging andl Handling” -

On May 15, 1890, RSPA published an

* Advance Notice of Proposed

- Rulemeking {ANPRM) under Dockst
HM-175A (55 FR 20242). The notice
solicited comizents on the costs and -
safety banefits that would be derived
«should the HMR be amended to: (1}’
Require thermal protection or head

. transport certain hazardous materials;
" (2) disallow the use of the half-head
shield as an option to mest head -

-i* protection requirements; (3) prohibit the -
* usoe of tank cars that have a manway

opening located below the liquid laval

: ‘l . of the material transported; (4} disallow

the use of so-called “non-pressure’” tank
cars to transport materials toxic by

" inhalation; (5) increase the staxt to

. discharge pressure setting on certain -
tank car; (g) establish specifications for
the securement and accident
survivability of tank car tank closure’
ﬁttmgs, and (7) phase out certain -
“grandfather’” provisions, This ANPRM
also solicited comments on what -
changes or design modification should
be cansidered in place of the retrofitting -
of tank cars that do not conform to the
safety requirements for new temnk cars, -
RSPA published a Supplemental G

Rulemaking (SANPRM) on! August 29
0.(55 FR '35327), requesting
ation on four additional tank c. car
“relatdd safety issues. Specifically, the -
SANPRM requested comments on the *
benefits that would be-
55 derived shoul
"(1) prohibit bottom outlets on mew and
existing tank cars ‘used to tmnsport o
certain hazardous mateiials: (2)"
‘establish 3 maximum permissible safety 7
relisf valva cl:gac:ity for materials that”
are toxic by inhalation; {3) requiire that,
for new nd’existing tank cars; the*:
xterior surface of a carhon steel tank%
and the inside sirfaca of B carbon steel,
‘jacket be'given a protective coating . . -
when foam-in-place insulatiom
,apphad and (4) permn feductions in .
the'safety vent size, or increases in«the
t pressure and vant bursting

“used to transport certain hazardous O
matanals.

Usad to Transport Hizardous Materlals, Docket
HM—I?S. 49 FR 3468 (January 27, 1884% U
“Trdngporation of Hazardous Materialsy:

" FR 38790 (Sepiember 20, 1989); and Pexformance- ‘.
Chunges Lo Classiffcation,

Requirements Based on UN Standards emd Agency
lnmatlw;. Docket HM-‘I.BL 55 P’R 52402 {December
12, 1980,

. protection, or beth, on new end existmg -
* tank cars that ard constructed of -
- -aluminum of nickel, or that ara used ta

Advance Notice of Proposed Lo

the HMR be’ amendadtn - .

pre _sure.onnawandeadsungtankca:s i

27, 1.954). Spani.ﬁcatlnns for Railroad Thn.k Ca.rs

Miséellaneous Amendmants, Docket HB4-186W, %s; i
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RSPA received over 50 comments in : - transport the most hazardoiis - - = fill-and 1/5-seale expierimental stidies -
. response to the ANPRM and the ;.. ommodities to moag_m;sqan-{m o évaluate the relative pivrchire:
" . %3 SANPRM from members of private ‘commindities posing relatively le: osistanice 6 '
.- »assodiations end the various industries > sarious azards, This NPRM is'part'of
-+ < that own, lease, trangport Or use tank .that procesg end addresses gaveral key
- +cars. All coniments-were given full -facéts of low-pressiire tank cars;” 7. ;
+ r¢ongideration and FRA and RSPA!

e “-~ - including tha DOT 1114, Among the ™ g ar
.. .appreciata the information and opinions g:ojjééé}s discussed in piore detadl - ad onth
“‘=recelved.:Based on those comments and = below are those that would remdva th axpa
on rSsdarch conducted by the FRA, this . DOT 111 tank car from'th ir3 in ¢
ngoticd proposes new regulations of =3 nsportation of PIH mal nph thr
reévisions to the HMR in the following sportation of Class 2 mia T puncture rescribed in

i el ok he 103 ol
from the transportation of . '§179.105(c)(4). The Coltman/Hazel

wvironmeitally senitive halogenated “/* repurt demionstrates that punttimre +°
prganic compounds (FI0Cs); Pro sals 2 _resistance i3 en inter-related function of -

ead thickness, sulation thickness, -
id jacket thickness, 4t least, and that

& conicapt of “head protoction” mmust

T m_;l_gignm;ca.éigq_mgﬂuaamgregﬂned%

r tors
thi dockét expressed suppart :
pplication of flkheed v~

.- SANFRM, énd research done by the -~:x: _ loss . -
'FRA, RSPA and FRA éonchided that Fank Head Protection 2.4 5, ok cax capacity. All commenters -
* ... several topics taised in these earlier Afer a series of railroad sccidents in s fagreed that there 18 no need to require *
" .7 notices are either too technically ;7 . 7" the late 1960s and early 19703 involving " - full-hsad protection on existing tank -
" " complex or insufficiently developed to ™ head punctires of tank cars, FRA and 7 cars built to the.current standard (49 -
-ba résolved by regulatory.proposals. RSPA began, in 1678, 1o require half: . CFR179,100-23) allowing half-head
pow, RSPA will consider action on "~ . head protection for tank crs = #'+ - protection, Most commaenters did not - . . -
. safety rallef devices, top fitting : °* " transporting flammable compresséd ° | suppért an across-the-hoard requirement
- protection, and gasket specifications in .. gases (now Division 2.1 materials) and  for full-hésd gﬂmtection on tank cars
a separate rulemaking action, Alss, * - ‘for tank cars transpoiting anhydrous . construited from either aluminum or .
consideration will be given to making . *  émmonia and sthylene oxide (Docket . nickel plate. Both the National . -
_certain operational changes, for : - .- .. - HM-109). The désign of, end criteria” | “Transportation Safety Board (NT5B) and
1nstance, restricting train placement, in " for, head protection werd basad on tests > the Assacaticn of American Railroads ‘
lieu of tank car design dr specification " -performed by the FRA, the Association expressed the need to fequire full-head
changes under a future rulemaking - ' of Aierican Railfoads (AAR), and the - protectioll on tank cars transporting
docket. - .. - Y Railway Progress Institute (RPI) Tank - thermally reactive materials (i.e.,’ -
Tenk carsbuiltto the DOT 111 © . - Car safggy Research and Test Project in = matsrials that decompose or polymerize

PR AP S RO Tyl

Spedﬁmﬁon have received a great ° “the early 1970s, when exposed to heat), These comments . )
- degree of interest sinco the ANPRM and - Thegs tests showed that head . are discugsed in more detail below,

SANPRM were published in this docket. puncturas caused by over-speed impacts Tank ¢ars currently équipped with

- With over 180,000 in use today, they ' . in railzoad classification yards generally half-hédd protection: The AAR/RPI

constitute about two-thirds of the North  geurred &t speeds abové 12 mph, and =~ Tank Car Safety Reséarch and Test ]

American tank car fleet, and they .- .. often happened when a loaded tank car  Project analyzed the effectiveness of the i

remain a critical resource for movement  gyryuck g standing empty car, causing the requirements to install shelf couplers o
. of industrial cheinicals and other . empty car to “jump” and ram’its . ‘- - - and half-head protection on Class DOT T

materials in commerce, The fssues - - - b and g 112 and 114 tank cars. They reported . B
surrounding this specification tank car )gﬁl;gﬁmgmﬁgﬁ,‘fg:’;ma .. that, based bn accident daty, thasa :
are many and complex, but FRA end . yrackape, 8 recent analysis of accident - improvemants weré 95 percent sffective o
RSPA are conimitted to improvingan * | go1a showed that objects such asbroken * -in preventing head puncturegs.s While .
- -already good safety record inthe. s, rails and couplers may pénetrate the top - the RPIrepaert combines shelf couplers
transportation by railroad of hazardous - paly of tho tenk head indicating that - - With head protection and evaluates this -
materials and to addtessing forthrightly '} o. g protoction is essential, even =~ Pprotection system, the data fs fully " . .
the hazards thesa cars may posein .-.: .. though'not 100 percent effactive, fra’ . .m0 Lo
- .. certain gituations. < R & " traih dersilment,” * sv $F 0 5 17 o Railroad Admindstration, Washington, DG (NTIS ..
' b Sinca the 'eaﬂyé!??ﬂs FRA amtloRSP A " 'In a recent FRA research offort on’ m;ﬁu 0;1};9;! 12} £ Tank Coa
ave been engaged inaprogramto -~ = o 0 3 FRA cor - ..~ -4Phillipa, E. A, Analyzis o Damaged
improvo thotank cu oo ith rospect | PR eefence,t FRA conducted - icratt ot il BT ST
to W 58, 109 AL PYOBIATM " *  sColtrhan, M., & Hazel, M, Jr., Chlii o6 Teink Cas - - search Project, AAR Tachnical Center, Chicaga, “
hes proceeded from those cars used to mmdm_mwmuﬂ;,uﬁ?ﬁﬁ‘? %_." 3 - Tochnical Center, Chlcags, =~

“
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apphcable to this proceeding because all
*ank cers fransporting hazardous -
sterials are roquired to have shelf
Juplers,
.. Because tank cars currently equipped
with a half-head protection system are
" glready 95 percent effective against
preventing head punctures, FRA and
RSPA agree with commenters that there
is neither a saféty need nor en :
incremental cost ;ustlﬁcauon to require-
a retrofit of full-head protection on
those tank cars.

Head protection systems for existing
tank cars with copacities less than
18,500 gallons: In 1984, the final rule
- pubhshad under Docket HM-175 did

not require Class DOT 105 tank cars
with a capacity of less than 18,500
gallons and transporting flammable
gases, anhydrous ammonis, or sthylene
oxide to be fitted with head protection.
This provision is contained in Notes 23
and 24 to §173.314(c) and
§ 173.323(c)(1). The preamble to HM=-
175 noted that RSPA would continue to
evaluate the need for new or amended
rules applicable to tank cars, These
“*smaller” cars were not covered earlier
primarily because their predominant
service is in chlorine transportation and,
in that service, they are covered with

ick cork or urethens foam insulation,

jeved by many at the time to offer

ﬁment protection against puncture 3-
In additon, these smaller capacity tank
cars did not have the same histéry of -
tank head punctures that demanded the'
‘change and retrofit | program mandated
for the larger capacity BOT 112 and 114
tank cars, Summarized; the' prioritigs o
1084 pm.nted to the need to provids
w%. - head protection first to other se
of the tank car fleet:
- In comments filed in responsa to the
ANPRM in this docket, the NTSB said-,
the accident data for the last 20 years
clearly demonstrates the vulneérability'of
tank héads to Cﬂunch.u‘e and wiged RSPA”™
to move expeditiously to'issueandy
1mplement final rules that would

uire full-head protection for all DO
105 tank cars, including those tank cars -
with a-capacity léss than 18,500 gallons
‘Several commentets to the May 5 and: ..
Nbvember 6, 1087 notces of propnsad‘
tulemaking (NPRMs) under Docket I{M—-
"181 agieed that the former
grandfathering of tank cars based on’
capamty was 10 longer ]usuﬁed. 'I‘ha

& Rocent tests, sea Coltma.n and Hazel, mted
earlier, tend to confirm that view. THede lasls
revaalad thiat soma stub sill to tank head -
“qurations, with a modifiad relnforcing pad and
t, may withstand the punctite resistance-
mance criteria, but soma chlorine tank cars’.
+ Dot offor puncture resistance fully satisfying
8 perfnnnanca criteria originally adoplad for
ar ﬂammabla gas tank cars,

Chlorine Institute agreed that head
?rotecnon systems are now warranted
or on the cars they used. FRA end
RSPA agree with these commenters and,
for the stated reasons, RSPA pmposes to
remove the 18,500 gallon limitation.
cars tmnsportmg materials in -
Division 2.2: RSPA is proposing to
require full-head protection on all new
cars and on &osa existing tank cars’
. that currently do not have head
protection, regardless of tank car -
capacity, when used to transport. -

- meaterials €lessed in Division 2.2 (non-

flammabla gas). Not only cari these .
containers viclently rupture if they are
EL“. unctured, but the relessed cargo may
or injure through asphyxdation or -
other impairment of the human cerdiac,
nervous, or pulmonary systems. - '
Existing tank cars without head
protection: RSPA disagress with thosa-
commenters who o that there is no
need to require full-head protection on
existing tank cars equipped with no
head protection, The benefits of head.~
protection are real, are predictable, and
are quantifiable, Whre earlier rules
requirad head protection on other cars.
it was a matter of recognizing
highest priority needs first. The
question is not one of demanding law-
priority safety benefits, but the need to -
xpand the safety basa of hazardous
materials transportation in tank cars,
Based on an accident history that

expand the head protecuon ‘syster
nnrmes to include main Yine" "
involving higher speeds than yat
dsmlme%zts. tank cars may rofl over.
while daraihng or couplers may brb
because of high'train-action forces; in
either case, draft sill override may‘r
occur, However it happens, FRA s,

aware that the top half of the 1 tankhead
is vulnerable to punctuze. For exam
‘on January 14, 1980 in R1dgeﬁeld.

causad the couplerof a DOT,
-tank éar t:ransporting anhydros
ammonia to break, An edjacent box car
over-rode the coupler and the half-head
shield on the gnhydrous einmonia  tank.
cer and punctured the top half of the
tank head.; Twenty thousand gallons of ..
anhydrous ‘smmonia wers released &n
two train crew membars dlad in the
lumae, -
RSPAaid FRA consldar the small
additional «cost of installing full- head
protection on cars that now have ho

head protection system, as compared
with adding only hslf-héad protection,
is justified on the basis of increased
safety. RSPA proposes that the .
instellation of a tank head puncture
resistance sysiem on tank cars . -
transporting Class 2 materials be
‘phased-in over a 10-yeer period.

Tank cars censtrucied from
aluminum and from nickel plate: Tank
cars constructed from aluminum plata
commonly transport fertilizer -

-. ammoniating solutions, hydrogan

peroxide solutions, and nitric acids and

- tank cars Constructed from nickel plate
commonly transport acetyl chloride and
bromine. After a 1883 release of nitric *
acid resulting from a puncture in an
aluminum tank car head in Denver,
Colorado, the NTSB urged the FRA to -
conduct a full scale testing and
evaluation program to develop a head
shield to protect aluminum tank car
heads from puncture and, if needed,
mandate instellation of head shields at
an early date.s FRA conducted the -
research and found that the threshold.
velocity needed to puncture a tank head
constructed from aluminum is four
mph.? Such low puncture resistance
supports the need for full-head.

*  protection on new and existing tank cars
. .constructed from’aliminuny plate in";

" hazardous materials service, Bechiisa®
-the propetties of nickel plate are sumllu
to those of aluminum plate, FRA and - -
RSPA a.lso believe that lha useof full

should consider the characteristics of ..
the particular hazardous material to be: i
transportad beft ore requir]ng stesl head™
protection on fank cars constructed from
ither al mckal plale. Based -
n the low pincfiire resis
characteristics of alwmninum and nickel
+. plate, RESPA dls

e

o5 m alloy metallurgy
and in tha capablhtms of tank car-
dlngs,

Compa.uy Yard Accident Invo!ving Punctured Tank
Car; Nitrlc Anid ‘Vapor Cloud and Evacuntianl e
Denver. Coldrids; April 3, 1983; Natfonat
Transportation Safely Board Safgnrt NTSE!R.AR—&S
10, National Tra.nsportatlnn ty Board, !
Washington, DE. -
¥ Largod; W.GE- A]umlnum!Cold ‘Temperahire -~
Tank Car Punctura Resistanca Tests, (FRA/ORD 911‘
06) (1991), (INT1S DOT/FRA/ORD/01/06), Fed aral
Administratién, Washington, DE. -

. "Constnu:tad from nickel plate’’ means tha
‘tank shell isbmlt ‘of steal with a high nickel:
content, confo to specification ASTM B162, .
- AAR TC133;or AAR TC134. A “nickel clad” tank™
car bas a protective inner coaung or l.{ning of nic.l:el
applied to the pa.rent steel.
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now bemorepos&ble than itonce was = In its comﬁzéﬁté. the 5és-aéiéﬁ0n of %, “B.¢odes in the 'S]ﬁéé:ial provisions in 7 g

1o transport in stesl tank cars many of ]

. the products that today move in -+~ © . - following list 12 of thermally reactive
-7 'aluminum or nickel cars.? RSPA and - - materials that it | belisves shouid only be
- '*FRA specifically request commarnits as to “transported in tank cars With full-hea

- American Raflroads supplied the ., §172,102) are attach
omimadities. R
Bdsed on tha risks that these materials
i the transportation system and
sed on the effectiveness of head .
'protection systéms, RSPA proposesta
. re%mrefgll head protection for new cars -
T

to appropriate

‘whether the use of other than steel tank .. protectic
= 6axg should be disallowed with respéct °
. 7. 10'all or'ta tertain hazardous materials
-+.based on the low puncture resistance of:

By

. 5 ahuinui and nickel shollsi and, if s

. decomposilion was also reported., Ther

-~ related to the percent of thermal decomposition, the
. emount of gas liberatéd in decomposition, the - -

" Transportation, Washington, D.C.; and Tsang, W, &

" TES-20-74-8, (1974}, Department of - - - - -

* what'the éffective date of such’
equirethent should be, . :
iXank éars transporting thermally
reactive materials: RSPA agrees with
thoss,commentars wha siiggésted the’
nead for fall-head protection on tank
dfs transporting t.l{’efrh'ally_'i'ehhtive i
* materidls, 10 Many.of these materials;if'
-released, act Violently with other .
materials and may décompose with
explosive force. As an example, in a

derailment'of 8 Mofitana Rail Lirik
; freight train, the NTSB found that the

_puncture of a tank car containing -

of prodiict."When the hydrogen™ .

-on thé ground, 8 themical reaction %

‘pPenetrated homes within'a fourth of a -

1989 invesfigation into the collision and

ydrogen peroxide resulted in a release :

eroxide combined with contaminants

;occurred causing d fire; the fire heated -
. ~/and ignited nearby polyethylena pellats
" and that fire led to an explosion of the
-~ hydrogén peroxdde tazk car releasing a>
.~ farce equivalent to 10 tons of TNT {tri- -

- nitro-toluene). Fragments of the tank car

hydrazigb aaby s
: hydrogen ‘cyanide 35508
hydrogen pergxide solution

sobutyla

isoprepyl nitrate -
. methacrylic acid
“methacryloritril
methyl acrylate, inhibite
methyl isopropenyl kéto
méthyl mpthacrylate mo:

bited i~ -

-mile and one home, located one-helf - nitees
‘mile away, Wag penetrated bya section -~

of the liquid eduction tube.11 s

2in §179.100-7 of the final rule for Docket HM-~
'181F, Performance-Orlented Packaging Standards;

" Miscellanegus Amendments, 58 FR 50224 ...

[September 24, 1893), RSPA hag authorizéd cariain
stainlass stoel atloys for the construction of DOT

- 105, 109, 112, and 114 pressure tank cars., ., -

* - .1¢1n 1974, the Departtient studied the geli-
reaction hazards of chemical substances that ere B
thermally unstable. The thermial decompesition of
30 cormmercially availablo materials at 300 *C wers
reviewed. The report reviewed the thermal
sensitivity of the 30 materials using thermal surge
stimuli, differential scanning calorimetry, and &
systam designed to determine quantitatively the
pearcent decompaosition of the materials. The
amount of gas resulting from the thermal

ort shaws

that the hazard potential of these materials ia

flammability of the material, and the reactivity of -

" the materlal in air. For further inforniation, sea
. Kayser EG., The Thermal Decomposition of

: Thirty
Commoercially Available Materials at 300 °C,DOoT . -
Raport No, TES-20-74-1, {1874), Department of - -

Domalski, E.S., An Appraisal of Methods for
Estimating Self-Reaction Hazards, DOT Report

Transportation, Washington, DG, . .

* - 11 Collision and Deraibmént 6f Montana Rail Tink

Freight Train with Locomptive Units and - )
Hazardous Matorials Release, Helena, Montana, -
Fabruary 2, 1989, National tion Safety - .
Board ‘NTSB/RAR-59/05, National .- -“:--
Transportation Safety Board, Washington D.C. -

" -vinyl isobutyl ether <+

proplyene iming”
“propylene’oxide ~.
-styrene monomer
sulfur tricxide .-
vinyl acetate
-vinyl ethyl ether

vinyl toluenes
vinylidene chleride
vinyl pyridene

" vinyltrichlorosilans’

FRA and RSPA sgree with the AAR

“that this is an appropriate listing of the

thermelly reactive materials likely to

_ move by railraad; however, the' AAR list

also contained other commodities that

- are not specifically named in the

Hazardous Materials Table (HMT), and

-.some of them move in substantial - -

quantities. FRA and RSPA request .
commeénts on the identification of

- on whether &'genieric description such -
as “thermally reactive materials, n.o.s," -
is proper for Inclusion in the HMT, and .
" .on the best way to ensiire that the

proper packaging réquirements {such as

33Tha names of some commpdities an this gt -
bavh been edited ta conform o the proper shipping -

" names shown in the Hazardoits Materials Tabla at -

49CFR 172.101, - - o

" Washington, DC, pp. V-VIL"

cars.i3

“falls bblow the fotce -6
od by the vapar pressura of the
~cargo’exerted ‘'on the inside surfach of
the tank shell.1s Fuither testing by FRA:
“demonstrated that.a tank car filled with

" . propane and equippad with a thermal

‘protection system vented its carga

| tbrough the safety relief valve before the

tankcar shell ruptured when subjected

* - to either'a 100-minute pool fire or a 30-
. minute'torch fire,1s Thesé periods were’

chosen becausa they provided
Smergency response personnel the . - .

- needed time to assess the accident and

to initiate remedial actions, such as
-evacuating an area, - -

,The performence standard for thermal
protection considérs the tank end its
cargo as a whole system. Many
insulation materials also provide good
thermal protection so these materials,

33 Shippers; Spacifications for Pressura Tank Car
“Tanks, Dockat HM-144, 42 FR 48306 (Septercher

15,1977), .

additional thermally redctive materals; “tank Sar BLEVE ‘That teri, the scronym for Bofling

14 50me sources refar to this phaﬁumanun asa

Liquid Expanding Vapar Explosion (BLEVE), js
tochnically improcise to descaibe a th ’

~induced tank car rapture although it has become

usefu! in the erergency respanse training feld. A
more completa description of tank car thermal

" rupturag, together with a techmical discussion of the

BLEVE, can be found in Emergency Action Guides,
©1990, Assaciation of Amerlean Railroads,

34 Thix 13 the current performance standzzd in 49

-CFR 179.105-4. -

or ethylens oxida after a se
Tailroad dccidents that involved fires ©
.. and ruptures’of non-insilated pressure
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when analyzed with the tank and the

cargo, may show that nothing further

~eeds to be installed on the carto

thieve passage of the Federal pool and

_orch fire performance tests. Research

sponsored by the FRA on urethane foam
© and fiber insulation systems show

that urethane foam insulation will pass
;. thepool and torch fire requirements and
+. .that glass fiber insulation will also pass
?‘: both tests provided the insulation is -
;> held in place with a plastic or wire
scrim. Owners of cars with either
of these systems, or another comparable -
systern, may find that their thermal. -

A

it

g; analysis of the car shows tha presence.
& - ofsufficient thermal protection te meet
%’  the performance standard. In this case,
£ thetank car owner would have to verify
%,  only thet the insulation material
%' ‘installed on the tank car is capeble of
5 passing the pool and torch fire
% - verification or “proof” tests in part 179.
£ Owners may find that a car will pass the
%" performanca standard with only minor.
¥ . modifications, such as applying a -
% - thermal protection system to the
manway nozzleis- - . o
. While this notice is not the place for
a detailed discussion of ‘

thermodynamics as applied to tank cars
_or of the use of thermal modelling as an.
~ acceptable approach for performing:
“hermal analysis, the results of FRA.
arch support the modelling: .- .
incept.? Research shows that the” .~
thermal analysis should considerasa ‘=

R

(1500.°F % 100.°FY over the antir
" surfaca of the tdnk car (including™*
. discontinuities); a 30-minuta torch fire
" having a flame intensity of 1,204.°C +
37.77 °C (2200.°E +100-°F) and a torch .

¢ velocity 64.37 kom/h +16.09 km/h {40.. . -

, mph %10 mph). Other vital factors - :. -
‘tank cer, the angle of rollover; the: =

discharge pressure; net absarptivity and
emissivity of the tank ca: shell surface, .
7 L B , o ‘;i:-J"*.:? = LR

. 18The following research report contains”. . "
additions] information on the effectivancss of =
urethans foarm and fiberglass: Wright, W.P.. Slack

" Effactiveness of Urothans Fosm and Fiberglass as

-'.* Insulation Systems for Tank Cars, NTIS DOT/FRAS:

.- ORD-87/11 {1987), Federal Railroad. - 0 -

" . Administration, Washington, DC.. . . 7+
17 For example, further information about the -

sffects of a pool fire ong tank car are availeble in. .

" .~ . Lewels of Tank Cares Engulfed in Fires, NTIS DOT/.
- *A/OR&D-84/08.11 (1984), Paderal Railroad -, .
ninistration, Washington, DC. The precedures
lined in the cited work are being updated by the

AR and should be available from that organization

prior to publitation of a final rule in this docket.

y minimum a 100-minute pool firs having .
*'a flame intensity of 815.6.°CG+£32.77.°C=. . ANPRM and the SANPRM supported:i.:™:
- the need for a thermal protection systém

- (flammmeble gas) or 2.3 (poisonous gas]

includa the following: tha cdrge in the, - protection system to tank cars. .

amotas of the fault car; sholl thickpess, (onfammablo gasos) eod anfydiol:
the capacity of the tank; thé safety relief . -
valve flow capacity and flow rating: .3, - -
‘pressure; the safety relief valve start-to- -

. the cargo within the tank should
" - rules,
v W.A., and Jackson W.F,, Evaltiation of the Thermal'.
*’are mo requirements for thermal.’

* protection: for Division 2.2 materials:

. Johnson, M.R., Tamperaturas, Pressures and Liguid- . .- 'regula tions contaly grandiather c e ses

the bursting strength of the tank, the
thermal conductance of the tank car
jacket end fank car shell material, the
conductivity of the thermal protection
system, the pressurs of any nitrogen
padding, the initial temperature of the
tank car and its cargo, and the gas
compressibility factor. - !

In some cases, the use of a high
capacity-safety relief valve with a low
start-to-discharge pressure setting, the
uss of certain insulating materials, and

_ the use of thicker or higher strength

steels may ba sufficient to meat the
thermel protection performance.. . .
requirements. As an example, if a tank -
car is constructed from TC128 steol
plate %1e-inch thick and has an .
adequately sizad safety relief valve, -
some low vapor pressure Cargoes may
vent completely through the safety relief
velve befors the tank mptures in a 100-
minute pool fire or 30-minute torch fire,
Such & car would conform to the
performance standard for thermal
protection and could ba marked
accordingly for that particular cargo.. -
As an example of gow thermal -~ .~
modelling works, in a research contract
for Occidental Chemical Corporation, -
the IIT Research Institute found that the
urethang foam insulation applied to the:
company’s DOT 105A tank cars was:

" adequate to prevent failure of the tank- -

in a 100-minuts pool fire; whean loaded.

with sulfur monochleride or sulfuryl: -

chloride,1e =.ns 7w e ;
Most commenters responding to th

"on tank cars trarisparting Division 2.%

materials, regardless of tank car =

cepacity. In contiast, some commenters:

opposed the spplicatioir 6f arthermal
transporting Division 2.2 materials

ammonia. In dis cars” -

constricted, from

‘nickel plats, mdst comimenters

v-.d‘.t.!la‘.

determine thié neéd for a therniak:
protection system., 57
* Class 2 raqtétials: Under

tank cars used. to transpa

Division 2.1 materials must have a’ "~ ~
thérmalprotactioh: system; inless the;

_ tank caris a Class DOT 105 tank car that

is also less than 18,500 gallons. The

- For Division 2,3 materials, the. . :

reTohnson, Miltoa R., Fire Effacts in Tank Cars
Containing Sulphur Mogochlorida and Sulfurgl

Chloride; IITRI Project V08230 {1893), Occidential: -

Chemical Corporation, Pasadena, Toxes.

. safeguards against

- ta'perfor st Easel

‘itber gl or* <"

end other limited provisions that,
overall, present an inconsistent
regulatory schemse. Many commenters
suggested the use of a thermal :
protection system for all Division 2.1
and 2.3 materials and RSPA agrees that
these materials should be transported .. -
only in.tenk cars that have appropriate
fire. A,
comprehensive approach for all
Division-2.1 and 2.3 materials; as - :.

-proposed here, will require the owner or .

the shipper te assure an equivalent level
of thermal protection, as prescribed in. -

--current § 179.105—4., This would requira
- performing an analysis of the . - ’

characteristics of the material and of the
thermal resistance capabilities of the -
tank car, taking into consideration the
safety relief valve start-to-di .
pressure setting and relief capacity end
all areas of the tank car that are not
afforded protection from fire (such as
stub sills, bolsters, and protective
housings), Such a whole systems
approach ensures that all tank cars
transporting a Division 2.1 00 2.3 ..
material will have sufficient thermal
resistence in a fire: i FRA's experience,
all such materials will requira the full
measure:of safoty that only a thermal =
protaction system can provide, This
approach; analyzing the Joaded car and -
designing a system to meet the standard
for protection. in. pool and torch fires, is
compatible withi the regulatory, - .-

framework Of performance standards for

packagings that has grown ot of Docket

. HM-181. Becausa tank cafs mays =i
" transport differént cargoes; and beécause ~
- changing cergaes may affect thawhole -

tippers may choose |
o NyorstCe P’.':, alysis based -
tha commodities the car is likely

e 1= N C L E sl e o e

7 oiwriers or sb

SRR O L T

an-insulation system to protect e’ & o .
chlorine tank ear involved in a fire. Th
e tiﬁ'ﬁ"s ; ,b R

developed trsul tairs:;
i

system that mebets thi sb
requirerients. THs

19Qwners dre rominded that 48 CFR 17331 (a){3)
Liinits tha ise of tank cars to those coinmodities for
which they ere authorzed. Autharized {or: . = %,
- approved) commoditiss are those listed 6n the:-. - .
cortiSicata of construction or an AAR R-1 form. (See
the AAR Specifications for-Tank Cars Seciion . =
1.4.3.1 and Appendix R, Saction R2.04.) :
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Jackst. Priot t5:1085, 4 Hhtoitne. -

.osaiation systy Consisted 0f10.16 ¢ ™.,
A {4 Inches g i’j‘b]pg% ane foam or cork. database
D ineednsulatior ;

-safetirteliof valy
. states that

“[alt a'chemical sciident, -

- from any toxic, poisanous, or néxicus

. ‘hurled froid an incident site.” 21 Many
. Division 2.2 materials have hoth |
- chataétéristics, For example, in the

hydrogen ch
Of the 125 materials most frequently -
shipped by rai],2z only 4 fall into the.
Division 2.2 category: anhydrous
ammonis;23.carbon diexdde,
. liquid; argon, refrigerated Hquid; and
dichlorod.iﬂuorometh_ane. :

1125340W, 1148340W, 112J340W, and
114}340W specification tank cars
tank test pressurs), All
with the exception ofthe -
and 1148 tanks, are sither ‘
or have a thermal rotection
o RPI commerited that, for ;

a higher marked
-these cars,
DOT 1128
insulated
system.

2o Transportation of ous Materinls;
Miscalianeous Amendments, Docket HM-16617, 52
FR 13034, (Apri 20, 10a7], : :

31 Emergency Action Guides, p. VI
- 22 Annual Report of Hazardous Materialg - »
Transportad by Reil / Year 1892, Association of
American Railroads, Bureay of Explosives,
Washington, DC, p. 34, o .

; # Anhydrous ammonia mests the criteria of
Poisonous by inhalation and for international
transportation is classified in Divisian 2.3 Zona I,

han thtough the . o o1 1oro
AAR publication =~ sl belaw

..+, there aregetiarally tvro reasons for an ;.

- evaciiation; one is to protect the ‘public

;. vapors or fullhes genaratad by the _ Carbor di ds transported in
. product itself .-..:, the sécond is to . 05A500W specification tank cars ..
- ‘moprotect the public from thérmal {ugtm:qs “equipped with twa régulatar valyes, a.
aad the contaivior debris that o2y 090 *. reclosing prossire reliaf device, a. -

f these' w5y, good

aride and carbonyl halides, -
refrigerated

Anhydrous ammonia is transported in
DOT 105A300W, 1055300W, 105]300W,

(including the same class tank car with, .

. under the heading

- Iequire the owner or shipper of a tank o

" anhydrous ammania, there were three
< fire-induided ruptures in the 22-
tabase reporting history (1965-1936):
: -el-’-Orléa_h's'Réad,"West_Virginia’(ll'—Z&—
7T L -

s g

o

ptures. Not anly i 418 argumer
‘eercise in historical speculation; ,
PA and FRA point to the proven
58its of the hoad shisld, shellf

3 that at which it begins to
~ thin and lose strength, Delay of
Tuptures, and not their absolute

frangible

isc, and an insulation systam.
Ahermal parformance (a - -+

 thermal condictence of 0.03 Bt - per

- same publication, the AAR statos that - foot per degree fahrenheit & . -
Conltainers of dichlorodifluoromethang - 'iq;;‘;gnﬁdlfan : tiehﬂy.'amPsﬁng and -
foay rupturs violenfly in fire due to .. © - mew tank cars in carbon dicxide service

'«:111‘;1:851118‘5.1‘93_31}3'9 and thatthe . - have sufficient thermal resistance and. :-

gdompositionof .1 . oy this netice would impose nenew - - . - .-
dichlorodifluoromethane ev olves highly thermal protection regouirémexjts for
toxic phosgene, fluorides, halogen acids, . those tank carg, - =~ - R h

Argon, refrigerated Hquid is w0 v

-+ transported in DOT 107A seamless’stesl
. high-prassure cylinders thatare - -

. mounted an a freight car stricturs, This
notice would impose no mew .o
requirements for thesa types of tank cars

use the ing capacity of each .

cylinder is small and, if released, there
would be no imminent or substantial
harm to human health or the

- environment.”* . oL RS
- Dichlorodithioromethanejs © .- '
commonlﬁ

tank cars having no insulation or - w ol
" thermal protection. As distussed later
of “Healthand -

- environmental rigks,” " . ,.-¢ .
dichlorodiflucromethars is
from land disposal

banned
and RSPA belioves
that these tank cars are not equipped - -
" with the protection needed to ensure the
protection of human heslth and the -
environment, " - R

In this notice, RSPA' proﬁoéeé to - -

~ car used to transport a Class 2 material
to perform an analysis that will predict

yéar RPI’

+ the tank car, othér
" safety relisf valve,

- ,of these cars had a thermal protection
*: 8ystem (nor was it roc '

" engulfe

- and 9:10.” It would be speculation to

transported in DOT 114A° -7 ruptirre of these cars, but the

- 5ystems on cars‘ Lt .
- @8 Unjon Pecific deratlment at Prazoria, Texas,

.. the behavior of the tank car in'a 100~ - :
* minute pool fire and in 4 30-minute |

torch fire. If the analyses show that =~ -+
- there will be 4 release of the cargo from -
than ‘through the ™
] & thermal protection .- -
- 8ystem will ha required: To analyzg the '
* thermal effects on a tank car, RSPA will

computer assisted -

- standard is fo

; t RSPA to analyza each 2;
specific tank car/safety reliof valve/
compressed gas'comibination, This °
lternative ap roach s teasonably :
certain to lead to 3 patchwark of '+
rogulatory Tequirsments ather thay a_
singlé logical and consistent standard
‘proposals contairied in‘this notic,

s

on rather than the .
at wl Ich th"tal’1 z';t_eéll?_f the” =
Plastic that it begins to.™
056 terisile strangth. RSPA ond FRA.
agtoe with the coniiriantars that tank
cars tidndpotting thermially rdactive
materiald noed a thermal protection .
system. o AN
“ - Accidents involving th rmally
reactive matérials can be dramatic; Oy
August 2, 1488, at'9 p.in.. at Brazoria,
“Texas, 13 ¢ars$ of & Unfon Pacific froight

train derailed,25 Seven of the derailed
cars containgd acetaldehyde and nong

requirad). Two
‘acetaldehyde cars sustained coupler’
‘punctures and released their contents,
‘which ignited. The tesulting fira

4 other acstaldebyde cars ind -
each of them had a total fallure, or | . _
Tupture, of the tank shell within 5t010
minutes after the derailment, Witnesses
reported “'3—4 explosions betwedn 9:05 -

assuma that a thermal protection system'-
would have ditended the time before -

effoctiveness of the combinstion of head | ;
shields, shelf couplers, and thermal '
protection has been emply ... . -
demongtrated, -1 S o

As with Class2 materials, RSPA i

beliéves that the best approach for
applying thermal protection systems on
el Ty 1’_ SELT T S,
3 A listing of the thermally reactive materials
affscted by this proposal a pears earliar, in the
section discussing the neod for head protection

FRA Accident Investigation No. 137-88, Railroad
Repart No, OBBBHOZOD_. August 2, 1988,

Ty
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" tank cars transporting thermally réactive
materials is to require the owner or the
. shipper to perform an analysis of the
s predictable performance of tha loaded
ar in a fire environment end to apply
a thermal protection system that will (1)
- - prevent the release of any cargo, other,
# 7' than through the safety relief valves; in
% - a100-minute poal fire and a 30-minute
torch fire and (2}, for the same time
periods, maintain the internal i
temperature of the chemical in the tank:
below a level that will accelerate the-
decomposition or polymerization of the
lading. ' : o .
Tank cars consiructed from -~ - . .
- aluminum and nickel plate: Recent tests.
performed for the FRA at the .
Transportation Test Center in Puebio,
Colorado, show that during the torch
fire test the back plate temperatures 26 of
a non-protected tank car constructed
from aluminum plate will reachi 427 °C
(800 °F.) within 3 minutes and the N
aluminum plate will melt through'in 5.

minutes, : o
In the pool fire test, back plate .~
.- temperatures reached 427 °C within'25 °
minutes; 75 minutes short of the carbon ~
steel standard. The pool fire tests alsa+ .
showed that glass fiber insulation
‘enclosed within an elaven gauge steel -
jacket offers no additional protection at -

1sile strength and fail, ledving the . ©
uminum plate exposed ta the direct ™
heat from the jacket, Becausa the

- initiating the test: the ~
the alumionm B ;

. summarized ahove, and based on the

all. The high temperatures from the test”

2 of  tank car sh t cturs, .
ame caused the glass fiber ta losa -7 Kol i car shells ta puncturs

. ' the RPI found that shelf couplers; - .- -
. bardboard insulation (cork), increased;-:.
'shell thickness; therinal protection;; -

_thickness proved effsctive towards

melted and fell away from the
aft - reducing the frequericy; of shell.

‘protection. i~ "
.. RSPA:is propo

' PIH liguid material: Parsens soeking -
Rirthor R E .

In consideration of the FRA research

comments received, FRA and RSPA
consider thermal protection essential for
tank cars constructed from either
aluminum or nickel plate when used to
transport a Class 2 or thermally reactive .
material, FRA and RSPA believe that all -

" such cers will need protection. RSPA

Proposes to require the pwner of a tank
car constructed from aluminum or :
nickel plato that {5 useéd to transporta -
Class Z or thermally reactive material to
perform an analysis of the tank carin a -
100-minute poocl fire-and in a 30-minute
torch fire, If the analysis shows that
there will be a release of the cargo from -
the tank car, other than through the .
safoty relief valve, a therme! protection
system will be required. - -
Compressed gases that are poisonous
by inhalation: Commodities in this~
category include Division 2.3 materials
&nd snhydrous ammonia, As with liquid
PIH materials (see below), and based on
the proven. ability of tank jackets to--
reduce shell punctures, RSPAis . .
proposing the use of a tank car that hag:= -
a jacket conforming fo §179.100-4 of - -
this subchapter and a tank test pressure
of at least 300 psi for compressed gases -
that are alsa PIH. Sottom outlsts would
notbe autherized.. . ... .. ol
In a 1987 report on the vulnerability . .

small tank car size and increased jacket:

punctures,2s The report sumrharizes a-
203+year history of accident data.oiy
‘shell puncturss of pressure tank cars
and concludes that the 11-gauge stea
jackst provides a measure.of shell,:

undsr Docket HM-181 2 requira th
application of athermbal protéctior
system o4, a tank car nused fo-transp

on P liquid. -~ .

{1987); AAR— -
1 and Test' _
: Cactinical Canter, Chicago. IMjuols. - -:
=8 Performance Orianted Packeging, Docket HM- .
187, 55 FR 52402, (Decomber 21, 1980) % 24 5

* . proceeding..

- 304L or 316L stainless steel plate, and

- “it is umlikely that a hazard

" stoppe
- that héVe & manway opening located

- tha des]

. proposing to rovise §173.31to pra

= 2 Phillips, E.A., Review of Pressure Car Shell ;. .+
. - Puricture Vulnerability, RA~09-6-52,

" RPI Railway Tank Car Safety Research

Project; AAR T

materials sh_oulci refer to that

On September 24, 1383, RSPA, . .
publishied a final rule, under Dogkes 'F -
HM-181F (58 FR 50224), containing . ;
provisions that removed the -
applicability of Special Provision B14
for tank cars (a requirement for =~ .-
insulation), revised Special Provision
B74 to allow the optional use ofan, .
insulated DOT 1055 tank car or a non.
insulated, but thermally brotected, DOTS
112] or 114 tank car for “lquid” PIp

-materials; allowed the construction o
pressure tank cars from ASTM Typae

revised Note 30'in §173.314(c) tn
‘authorize the use of DOT 1058 tank cars
for chlorine; hydrogen chlaride, .
refrigerated liquid; methyl hiromide;
nitrosyl chioride; nitrovs oxide; and * - "
sulfurdioxide, - -~ .. R
IV. Self-energized manways located
below the liquid level of the carge:
On September 8, 1987, in a railroed .
yerd in New Orleans, Louisiana, & tank"".
car equipped with a self-energized.”
bottom manway and loaded with @ :+:
butadiene developed a leak and cauglit -
fire. At one point, the flames. wera large |

- enough that both spans of a bridge on~ :

Interstate 10 were engulfed. After the . .
investigation, the NTSB concluded that'.
materials leak throtigh a botfom. .
manwgtdﬁrmg“&snépmtan” oriafion coild e’
i The NTSRurged the FRA to

prohibit the traispartation of tank caps,

bolow the [igiald loval of th ading i

i, Mosts *
removal’of intemnal selfenergized.
manwase located balove i liq
[+)

2 yoars, FRA arid RSPA support the

commentarsisuggestions and RSPA 1

S=
the use of internal self
. 20Butadidna Roloass s Firs hroin GATE 55098
at the CSX Terminal Junction Inte; , Naw -
Orlaans, Louisians, Septamber 8, 1967, National, | \?_
Transpertaton, Safety Board Ropart NTSB/HZMS - &
88/01, National Transportation Safsty Board., -

Lo
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period of 1865 ﬂ:lmushisﬂﬂ DOT:IIM :
o y - abnntbann:ingimmaﬂy

“The Raj ang:‘ly
demonmmwwm Tank Car
Safety Test and Research Preject data
support) thet #t is “improbhdble™to
‘assumethat any single DOT 111A or °
DOT 105 tarwould beinvolved inan
-accident. Based on ' FRA accifient data,
hawm,uﬁgrﬂﬁcmtmm‘bunfm;h
cars wﬂl’ba’invohegxg accidents -

during their seryice’ ‘Accordingly, -
- because pf the hazards essoctated with
: these materials and the perfarmance
superiarity of the DOT 105 tar for this
serﬂcs,ﬁﬂsncﬁca prqposas‘to Temove

-Ref, PX, mde.mmawu e
Materfals ’l."mnsponaum In '.I‘ank CaulAnalyahsof
Rirks—Pazt 1, NTIS ; 11883),
Padmlﬂuhudaﬂnﬁmakm. Wad

#3Philips BA yds of TankCora Damagod -
in Atcidents 1088 1888, RA-02-£-38,
{1980), AKR-RFI Rallway Tayik Car Safoty Tostanil
Regearch

mmww Caiter,Chicagn,

}haﬁassﬂe‘rlmun:kmnsan

K ajomynfthe
_connnmrters ':o Rha Wpaﬂ ,

g far Division 23"~

'3 uﬂtbdmaammdmmmmn o
iodificstic ks

inservicswﬁhnnt

3 m@mdm

did not suppm&eg}:fngmﬂ .
grandisther clausis o

regulations, expressing special cancern -
materisls of construction, RSPA agree:

mmmmmmmmm
-there should ba no ellowance forthe

: parmanmtmdmkmsﬁmtdunm - roquire-extentive modificationstothe =
. meet piinimoam s

Toepdiroments, In
Mmmdhmmympos}ng 1o

.ﬂﬂmmman%mao&omm

mwmmwm :

ou tlets on ek cars. CGoe commernitor
Biated tha‘lfhatm’ﬁtxlnhmﬂ!mﬁ

’ smialler than
out that removingthehottom omtlet on -
-approximatoly 45,000 tank cars wowld

Dattom outlets grazamch |
costs. a\naﬂxerpcﬂnha

top fittings on those cars. Another

*  commenter stated that the elimination

sbandon older materials of construction, ©f the bottam wmitlet wotild have Srastic

but rather to eliminate specific = . -sconomic tioms, such'as -
grandfather dlauses Tt aremo longer pmeﬂﬂng‘lziﬂkm %o cargo tank
" compatiblewith the needs-of. : manyfacﬂiﬁes.fcmmem:ns
-Asfartherilingtration, ia §171 -mz, mawaﬁma .
xeda] pmvision'“ﬂﬂa"scon‘ﬁnues:tn unloading Httin :prsven‘ltba
ow the uge of DOT VOSATEOW, continuation of' mccesa‘fulum‘t-
111A100WE, 112A200Wand ©~ oparaﬁms.wmh good safety -

114AAOW turk cars for wthyl dhloride

- and gthyl methyl sther, provided the -

cars were constructsd befors Saptemhﬁr
provid on oo e oty
provi e an equivalent lavel ¢ ia
other tank cars used for Divigioii 2.1

- materinls, becaugathese tank cars do 'not cle

havaihaaa _'protecﬁon or- thermal

_.._""__ Prior 1o the Tssumnrs ol DocketHM-181, thase
ﬂm&hﬁw&'

matwia!l mchueﬂm

mmras,insnifmicacidsarvice,mdﬁ ;

; would $he tustillation of
nnlom at facilitles nnwg’d?m

thehottom mxtla‘ttuunlaa&wha‘!nnk_ TEr, )

. - Pindlly, cormenters said et

gﬂha@aﬂs Mth!ha commentezs

thazbamﬂngbonommxumahogsﬂm .

may decrease safety at tank car -

prolﬁbitmg buittom uuﬂetswmﬂd‘xﬁa'ka’ X i
certaln cars dxﬁﬁmlt.‘lfmm R




It‘:?')f,'.w: ,ﬁé}g 'W\Vnﬁ&?rﬂ?ff’aw oy 5, "‘,.,’_ Fid 15 5
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i, . Additionally, the RPIreports thats.
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unloading facilities by requiring
employees to climb on top of cars to
connect and disconnect transfer hoses. -
In addition, with top unloading it is
typical to pump air intg the car to
displace the cargo out the liguid .
eduction line; the slimination of bottom
outlets would expose more employees
to high-pressure air inlet lines. The -

. concerns at unloading facilities,

. however, are no less important than
reducing the chances of a releass ofa -
hazardous material from the bottom
outlet, sheared off in & derailment,ona
tank car, : o

To balance these competing interests,
RSPA is proposing to require accident *
damage protection for, instead of.
removal of, bottom fittings, - .

In 1978, the AAR developed bottom
discontinuity pretection requirements .
for new tank car construction, Over a
period of years, these requirements were
extended to existing tank carsona . .
priority schedule determined by the
nature of the commodity transported.
AAR-developed bottom discontinuity

protection consists of either a metal .

“skid” protecting the portion of the -~
bottom outlet that protrudes beyond the
shell or the machining of a.‘breakaga
~ groove' in the valve assembly. - .-~

_: The Chemical Manufacturers: -- .7+~
Association, an industry association of :
chemical and petroleum producers and-
shippers, along with other tank car-..-

. that shows that, taking bottom gutlet.’
.- .valves and washouts as a group, the;

'+ overall effectivenéss of the AAR
. bottom discontinuity protection:

gty

period, 1971 through 198634 .-

" bottom outlet protection.led to a 42
- percent reduction in the average carg

.. RSPAispr e |
utlet profectio
- equipped with b din
“devices, New ca] ve {

the requirement as of the'effectiva dat

of tiny fina] fuls published under
* docket. Those existing Cars that ar
_outside the'scope of the AAR . -
- tequirefriénts would have 10 years fr

- the effective data of the fifalrule 0 . e .
~ moeet the'standard, As proposed, btton, ™ davice must providea
outlet protaction systems would havato without disconth

" confarm to paragraphs E¢.00 and E10.00 .
" ofthe AAR Specification for Tapk Cars,;

. M-1002. Paragraphs E8,0¢ and E10.00

s34 Phillips, E.A., Bottom Discontinuity Protection
Effoctiveness on DOT 111A Stub Sill Tank Cars, .
RA-09-7-60, [1992), AAR-RPI Rajlway Tank Car .
Safoty Tost and Ressarch Project, AAR Tschnical - -
Centasr, Chicago, I - .. --- 0 o e e

. desi,

3 # 1 axtend down to, or below, the level
‘owners end users, supports the AAR'S > [
desiga. A report from the AAR/RPL Tank

. Car Safety Research and Test Project ;" skid should extend down to the.

‘requirements was 55 percent during ther -

- which it is attacheds 4 s s i 5o
(7).The design of the protective davk

: VII. Prot
" Tapk Car

% . Inrecent yeafs, it hes beccma ever,

. jacketed tank cars has an undesirable "
soveral

_ insilafed tank tats-with severs “ese - all insulated tank cars, . 5

generally require the protection of each
valve and fitting from mechenical
damage by the tank, another protective
devics, such as a tank saddle or skid
plate, or the underframe. Furthermors,
paragraphs E9.00 and E10.00 require
that the protective device mustbe-.. .
ed asfollows—" =~ " 7707
(1) A load, normal to the slope of the
prot8ctive device, whose vertical
component equels the rail load minus

" the weight {mass) of the trucks;: .22 =

(2) The above load must be
considered as concentrated on any .

transverse line on the protectiva device;

- (3) The stresses in the tank shell; the :

protective device, and its connections to

the tank shell must not excesd the.
minimum tensile strength of the -

material. In addition, the combined N :_ ~

stress in the tank shell die to the ldad
specified above'and an internal” -t

. pressurs, equal to the safety relief valve
start-to-discharge pressute, mey not = - .
exceed the minimum tensile strength of
the shell material; The stresses-in the.-
webs of the protective devicé may not

excoed the critical buckling stress;:

" {4) The longitudinal slépe of the

protective device must not excead 1:3;.- - .
-~ {5) Any vertical extension of the...» > 3

discontinuity below the protective

device must be designed ta break off

without rapturing the feak or relaasing..

lading, The protective device must:;
the discontiniiityy or its designed
.breaking point; Foi bottom™outly
breakage groove; or.to the extiem
outward projection.of the parts

. comprising thes equivelent of & bréakage: §

e N I
- (8) Th'g skid".f%vl_fen#u:e%i st b6 ofs+ Harbors A
fabricated, cast or forged design and be .. Passe

" corrosion or pitting on the outer surface

of the shell, or the inner surface of the
jacket. It is not exactly known whether .
the corrosion stems from the physical .’
properties of the insulation itself or -
whether the corrosion develops when
insulation becomes impregnated ar .
contaminated with water or a chemical-
from the atmosphere in which the tank
car operates. Research within thé. .
industry has led to the development of

_protective coating materials, = -

In 1988, AAR petitioned. RSP T

" amend the regulations tb incorporate &

require protective coatings on the- ..
exterior of a tank car and the interior of

"a tank car jacket to tetard rustor . 7

corrosion for new car constructioni. Most
comments received to the ANPRM - -
supported a requirément similar to that
suggested by AAR: One commenter -

- asked RSPA to consider adopting a.. ;- ~

recommended practice for applying, .
protectiva coatings on tank cars that is -
now under development by the Naticnal
Association of Corrosion Engineers - -
{(NACE), =~ -+ e

RSPA is proposing to adopt the. ... -
suggestions made by the commenters .
and by the AAR to require protective .
coatings for all new tank cars3s'and for

- existing tank cars when a Tepair to the.-

tazik car requires the complate removal
of tha jacket.The NACE proposalis ...

of & material compatible with that tosiyr; health snd

count any abiupt fis
ss from the long; rigid:

" (8) Bottom outlet {'rab%{%,handies.

unless stowed separately; mustbe
-impact, or the handle in the closed;
 ‘position must be located above th

tore apparant that the insulation o

side effect, FRA has léarned o

‘designed toeither bend or break free on

- Ao Current’ rb?ﬁigamants!gtﬁg CFR 178.100-4(a) - -
&nd 197.200-4(a); stats. *. 73 protective coating 18~ .

* not required when foam-in-placa insulation thak, . -

adheres to the tank or jacket.is applied.” The . %3]
proposal hers would require protective coatings cn ;
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x‘eguiaﬁonof:chanﬁcaisiﬁait S

manufscturers prodizcs, With the systembiy acting us = general anesthetic, - improved peckegings for-certein HOCs - ..
enactment of CERCLA in 1980, the body inhibiﬂngacﬂﬁtyinjﬂi‘a%i'm'nand e tra!ispoﬂ'ege%)ymﬂmaﬂﬂhﬂ.idanﬁﬁedas.
“Yaw directed at environmental spinal cord and Towering a person®s - e tory priorities by the EPAL -
lection merged into hazardous - functional capacity. After spstemic = . ... Inatecentze ortenthecost- - -
-erfals transportation daw as Congress  absorption, ofher ootential acute . ... .. effectiveness.oftransporting HOCsin - . . b
requrediheSsmtmynfhgqapu:{taiipn + toxicities include hepatotodcity fioxdc - “pressiire tank cazs, <0 the AAR fdantified o
. to listalt hazerdous substanceses” . effacts in the Hvei), nephrotoxicity - .; . 10 of 53 HOCs that are.curvently . * . - - v
" hezzrdous msaterisls, - o {toxic sffects in'the Kidneys), and .. - _ - transpurted by tail in hion-pressurs tank
In 1984, Congress enacted the - cardfac anhythosias induced by cars without safety fmprovemezts such
Hazardousand“a‘qnd Waste - ~ ... Sensitization ofthe heartto adrendline . ashead prot on -and thus prosenta <. -
Amendmentsof 1984 8 prohibiting the ~ ¢ edrenalirie-lika compounds, Animal. greaterthan.acceptable riskof harm e
continuedland disposal {inciuding studies mﬂ"am:iaenmimm“ v .. "humens+nd fthe environment. The AAR

&spillage or leakage) of untreated wastes
Lecause of the potentiel of thesa westes

to ceuse harm 20 human health end tha. - By Acute expusiire to organicsolyents, . In supportofits thesis, A. shaws&mt, -
envimnment.fi‘hastehﬂareqlﬁmsﬂ:aﬁ-'- sgch gscemﬂoc:g;g R wlthis;i-ﬁzﬂast’iﬂ’-yem;{fher‘elens@of- — e
Environmental Protection Agency {EPA} - In-addition to the acule ar'chrémic HOCs in rafiroad accidents has resulted - Py
toset - T U toxdeity of these materials , HOCs are - - m_pnfiﬂngnmm;alﬁﬁéaﬁug&m’ﬁ; :
levels or methods of treatment, i 20y, whick ersistont in 5611 and difficutttoyemove. exteeding $50 million end thet, gven . g
substantially dlaiaish the toadety Sr e tor clean up) after aspill. Railroads have: thoughthese materials accounted for - - N

wasts or substantially reducs the Tketthood

of migration of the hazardous ronstituenty environmental clegu-iup after the release yoiuméni:hazarginus.mateﬂais-"- T
from the wasts 50 that short+term-and Jong- - - or disposal of HOCs; As’an xample, on  Movements, theirzelasses accounted for
torm thredts to human haslth.and the- September 28,1982, soveral cars ofan. 60 percent of all railroad envirornmental
environment.ae widiniizedse . Iinois Contral Gulf freight train ~ -  clean-up.costs, The AARreport. . - -
_As enacied, the legisiation set fortha  derailed atLivingsfon, Loidsiana, Asn. ¢ concludes thet thisnet present vellus of
serles of deadlines that would restrict - - resylt of tha Gériitus e tankcar . the benefit mintisthé toits o ustnga
.- further iandd_igdsal,ﬁimmin_wastesif - spilled approximatsly 12,000 gallons of DOT 105A300W specification tank-car
* B0 lovels or methods of treatment wera perchiaroathylene {an HOC). Two weeks  for the tranisportation 6f HOGS avera.
setiy EPA. Untreatod wastes, 8-~ . - after the’incident, the Louislana; - . .. yeirlifotimets $60.5 millign =+
identified by Congress and'set forthdn. -~ Dapartment oF Naturid Rescie: %)~ The AAR repart suggosts hat skip
the legislation, ware restricted from land ‘detacted perchloroetbylens in’ - should <ise DOT 105A300W ar DOT.
disposal after.a certain date. Allsuch’. :, . ntrationg.of - 105A500W specificativ :
. @r- *Vitips have now passed,: Tppin) ini & i : '

afionale forgastricting waste
s 4 disposal focuises prima
the relationship betwoen disp
Hazardons waste and ground water * *
&uaht%'elu 40 CFR part 261, EPA '™ 1
- classified Wastes »s hizardoiis based ¢
. the potential of thass wastesto cavise
_* harm to Yuman hsalth:and thé

- {reactivity, igmita :
", toxicity) as seen in grotind wat
; siirface water pathiway, "~ 2

+. Basad on informna

Proposes Cortain Bew réquire
.FOCs that are banned frori Jand
di'SiiO_Sﬂlb{!ﬁ@EEA?HQCsi S8 8.3
to human health and the enviranmerit.
When transported in large caparity 2ank
cars becauss; in addition to toxicity; -
‘when released, HOCs are persistent in -
oil and have the potential for larga* 5

 'Scale’soil and groundwater &+ fon
| ‘contamination, In additign, when HOCs-

v =

osal of,

7 cause depression of the central'nervous:

poisonings have shown that thess and -
. other organ toxigities may ba produced

" ingurred enorméus costs for,

exa released they have ths potential to - il sl
T T e RGRA st -39 Wiliamms, Phillip 1. Bufscn, Jasnss Ly © -+
ke ywnendad RCRA sadd, 3004{d)(1); (e}(1),< * *Tadyatrial Tadcalégy,” fn James, Robert ., The*
end U.8.C. 8924(d)(2), fe}{1), and (g}(5}). ‘axic Effocts of c Solvents, Van Noritrand',
Bh o de.5004(m)(1) {42 US.C: 6924(m)(2))-" : Retnbiold, New York, 1685, pp 230-232, - . = *-

e :
s .

- mﬁng.RSPA&épmpbsihg P

states that these HOCS shonld bg - -
transported by rafl in pressure tarnk cars,..

. less than one percent of thetotal car

saBarkafy, Clickmian; % Harvey, Heiiod)
Anélysls of Using Typo 105 Thnk Cara
Typeiil Tank&fmhﬁﬁlp:‘ﬁ_w‘_h‘aﬁm
Sensitlve Chemicals, R=794,7ig901); A, a
Distribi fiter, Chicags, TL:*

-1

atian- Cetar,

ted tarik cars a -

r ¢ n v e for the 11 gange jack
. and tha result wad added to the tank shell -
calowlatiom, * - o e lank snall

w43 Phillips, Raview of Prossisg
" Vulngrability. - ..
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degree of vulnerabxhly to pu.nctu.re The
# ~omparability is explained by the
rarage thickness of the steels in the
-wo groups of cars: The DOT 105A has
an average shell thickness of 1.4 cm
{0.585 inches) and & 0.30 cm (0.119
inches) steel jackst, for & total of 1,79 cm
{0.705 inches); the DOT 112A has sn
average shell thickness of 1.757 em
" (0.692 inches). In summary, the thinner
105A car schieves equivalency with the
. thicker 112A car through the extra
protection provided by its jacket,
RSPA and FRA consider that adequata
5 accident damasge protection is provided
.- - by the usa of an 11-gauge metal jacket
(in additicn to head shields) on DOT
1055 tank cars and on DOT 112] and
114] tank cars, The metel jacket and
" head shields on thess tank cars blunt
the impacting forces from couplers,
wheels, track, and other objects elong
%  the carrier's right of way. According to
- FRA research, this blunting effect is
- directly proportional to the thickness of
-. . the tank jacket or head shield and is
effective in preventin tank punctures A3’
Therefore, to provide eqmvalent ‘
puncture resistance, RSPA is proposing
the use of a DOT 1055200W, a jacketed
. DOT 1125200W, ora 1128340W tank
- car for HOCs,
Ru]as developad by tho EPA require
"initia] enerator” of a hazardous ;
ste to o & determination asto.
.~ whether or not the waste is restricted -
_from land disposal based on the..
“generator’s knowledge of the waste. n.
. such cases, the generator must mamtam
” all supporting data used to make the L
determination on-site in 1 the generator's

R

’ this notice, shippers (i.e., generators)
: would retain resporisibility for making a:
deterraination of whethér or not an HOGC
.is restricted from land disposal., . .

< * Furthermore, in 8 1991 report the ™" 7
| NTSB urged RSPA and FRAto considér
rnvironmental contamination and its:;
effects on human health whend . .
‘guthorizing the use of tank cars. 4 Th
g NTSB recommandad RSPA and FRA 0

: 4aColtman, M.. & Hazsl M. )r Cblarlna ka .
" Car Puncutre Resistance E\ra!uahon. Raport DOTI
- FRAJORD-02-11, (1992} Federal lemad :
: Admmisl:ration. Washington. ne. -

"'* w4 Transport of Hazardous Materials by Rail;:
Nauunal Transpomnon Safery Bua.rd Safaty Study.

" tarm heglth effects and environmental

. . and the EPA, will addréss them in°

;_ 'informatwn on each chemical and'its
. transportation risks becomes available,

* of tank car shipments, if any, and th
- tank carf

files. Undar the provisions contained in e
.. RSPA eveluate the rieed to develo

. Implementahon of Ne

s m1 ot Neatis bolstars and center piates, contar s:l.ls. cross‘beam
. ‘cross ties, dran syatams de
Sa.fety Board. Washingtois, DC. . slde allls B.nd e

establish [ }a working group, . .to
expeditiously improve the packaging of the .
more dangerous products (such as those that

y flammable or toxic, or poss a
thraat io health throu,gh ccntammation of the
env.mnment) PN

RSPA end FRA sgree with tbe NTSB.
that thers is a nead to consider long-

+ The possible impact of these
proposals on other safety Initiatives -
mandated by FRA, RSPA, and the -
railroad industry and the capacity of
shops end repair facilities to h&ndla
thase initiatives, :

+ Minimizing equipment shortages,

» The realization, based on the best
estimates available of the number of
- tank cars affected by these proposals,
that no governmental entity can achieve
change overmght memly by mandating
it. -

For tank cars bulIt o1 or after the °
affactive date of the final rula published
under this docket, the proposed -
requirements would teke effect. - .

risks when authorizing gackngal for..
heazardous materials’ in this notics,
RSPA proposes the mandatory use, for
the transportation of materials that pose
& potential barm to human health and -
the environment, 6f tank cars that are
more likely to survive d railroad )
accident. On May 15, 1982, the NTSB
closed the recommendation to FRA, but
urged “FRA to expedite its rllemaking  immediately. For tank cars built prior to
activities under Docket HM~ .. . the effective date {“exdsting tank cars™},
175A. . . .” RSPA and FRA believe that the compliance dates are summarized in
the actions taken in this notice are tha table below. . -
responsive dto this NTSB's letter and Under “Option A,” in the table. most
recommendation, of the proposed compliance dates are set
RSPA believes that using the EPA st at 10 ygarg from the gﬁfechva date of the
of wastes that are prohibited from land  gna) rule under this docket. This 10-

disposal is a consistent and easily . - year pariod will allow tank car dwners -
understood coufse of ection for targeting “to coordinate necessary retrofit = -
potantial materials that should; be . modifications with the “thorough -

transported in improved packaging.’
~ As to other materials that could -

- potentially cause harm to human health
and the environment, RSPA,in - -
cooperation with other DOT agencae

inspection” interval for tank cars in
Interchange Rule 88.B.1, 43 and with the'’
_ retest interval for most single-unit tank '
.4 car tanké specified in §173.31(c}. A 18-~
+ .- year period also coincides with the . -
" duration frequéntly specified in  typical -
full term tank car Ieases; whother a, tru.a 7

future rulemaking actions, ‘when mora

" FRA and RSPA beliave thaf € tein "
-tank car types and éar/commodity.. . . -
" combinations should bé considered fnr a
horter retrofit periods, with
givei to bring existing card into..
_compliance;:/Option, B" in the table )

presents thess intérvals; For instance, -

sluminum and nickel tank cars ara mare .

RSPA asks for commients 6n Uie number

ecifications used for other™
materials 0 ddis g 1
the EPA’, This infarmnation will elp

o

future mlemaking actmns "

] many
sping the compliince:
periods propo_sa ii this notice; These

- o -Tha safety benefiis of th pmposals
_made in this notice; .

Medmnical Divislnn. Washmgtan. DC 1992. At s
intervals not to excoed ted years, ma]or compmamh
of the car tiust be faspectsd, incliding body: -
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Toplementation of Reqrirements for Exiating Twk Cors ;
Tank cars currently’ | Currently authorfzed m | voutd be autherized' L S YT ’ )
equipped with half- | | 55 179.105-5 and . ‘by § 1E 31(a}¢19) ) - . .
hesd protection - 179.100 -23 . N " - -
Class 105 tenk cars - | Fead protection not - Full-hesd - 1 years, . . -
<18, 500 gatlons required el protection uould be'y S e N RE R . 1A
i : . § 173. 31(!)(19) S . - " ) i
Tank cars o "Head prutectron fot” : o boFall- ~Nead i 2.7 10 years - - 10 years . -
transporting required - | protection uouidbe N R R f
Dlwsimz.z - : . required by F. 7 Y R I
materials - : S L 1.8 173 31(!)(19)(1) BTN } o N N
| Aluminum and mekel .'Head protect:on not - | rute- head o RTY years . . - & years -, . oo DA C
tank cars ) requu' ;7 | protection mld be' T : . o . ;
‘ : o required by | .
) - A L S I} 173 31(a)(19)(i1)’. o . - -
Tank cars © . » Head protectim mi S "Full ~head - 10 years . -
transportma S reqmred cerecr - protection. would be SR
-thermatly reactwe - I required by . -
materialg B e L T § 173 31(&)“9)(“) "‘
-t ng
mterl’als povscnpm
by inhalation




i
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e

Division 2.3-

Scme require thersmal
protectim

" Would ba requir
by § 173. sua)czo)

10 years

Thermalty reactive
materiats

S require thermal
protection

unutd be roqured
by § 173.31¢a)(20):
based: on oy
enotysis

10 years

5 years

Alunine end nickel
tenk cars

Theraal protection not
roquired

Would be. required,.
bazod on an
snalysis, if the
car i carrying & :
Class 2 or
thermally nu;tivt
nterh

10 yrors

5 years

| Self-encrpized eorswys

Authorized by § 179.103-
5¢a)(Y)y .

Sould be prd\ibl’ted
by §8 173.31(s)(21)
and 179.103- 5.

2 years

2 years

Mor-pressure tank cars

for PIN materisls

e

" Authorized for certain
materials

-

uould be prohibitod
by § 171,902,

specisl Prwisiu-n
B2 and 874 and by
g%ﬂs 31‘ and

" Inmedintely’

Immediately

“Variess
‘Detni e sre
-lseuﬁere i’n

Bottom outlet protect

Reaned uxcepbfor
‘polyurethane fooms, byA
‘§§ 179,100~ 6(-) nnd
L T9.200-4(a),
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Reslth and erwfrosessetst plghkn - ¢ - 0 i S e nt Tl e

Authofiz-sgl fn ngg; "1 - ?Ofk-i%;
pressure Cleaas - | jecket S200, -
CAI® - e | or 1128340 "-\1_-_
would be required-

BILLING CODE 4910-80-6 -

' .Subértantive commen't.s: are sblicitéci :
on the appropriateness of thess -

Propased aragraph (a)(19) would -7 .

° eness e i " require hea &rots‘éﬁ‘ i fo_f;ili}_taﬁkéars B

compliance pariods, Comment is alsg . ! - - ansporting Class 2 materlals ar? - -~
requested on the means by which Methacrylic acid, iuhibited-: * " thermally reactive materlals and forall

proposed compliance might he. . Methacrylonitrile, irihibited- ; -

* Methyl gcrylate, inhibited ik cars constructed from efuminum

scheduled, o.g., through a requirement Moethyl iséore -é'n 1 ketons ﬁEbiTted and nickel plate;s < < 'xi
change o oy, ot whe s tkcar MO meAES T mongies, 0 Poposed pakgsh an) would
change of ownership, or w! en g tank car inhibited -1 oot requ th rgm actio ;y fem o
is changed to a commodity service that Mathyl vinyl ketone - : . lan cars transporting Cl zﬂ atlna_ erials
requires the protection afforded by any Motor fuel anti-k mi L. BE therma_llyx:eac&ve‘mat__ s, For=..
of the retrofits proposed in this riotice, - itroath R < thermally reactiva materials, the ruls - -

i e Propylene axd Dl -7 " would requirg sufficlent thermial = .-~

* XI Review by Section . ..

"t 7 . Propyleneimié, inhibi _: 7 . protection to preclude the cargo from-- -
Part 172 LT g:ﬁrfgrnﬁmoﬂgm?;h i%hibé S realchinsthapnint oéldecbmgt;;;ttiﬁ or
; 1 the Ll e o triexdds, inhibited. - o erization. As discussed in the - * -
Section 172.101. In the Hazardous : RS it erais sl ... Doiymerizatic 3sed 1 th
Materials Table, Spacial Provision 23~ SuLur trioxide, uninhibite preambls, the need for a tharm

world be added, I Columa 7. of the: s Viny] acetsl .i_nh.ibitédmfxedisamé,l.q{: _Protection'is bassd on an analysis ofthe % ~ -

- WOILIUL 7, Ol the, Vinyl ethyl Inhibited™" g characteristics of th
£ or the following thermelly * . Vi.n'gr’l'isog' ty ; : . g:rtz;ﬁ]l: ir:ar;:Tc;tlt:ihg &g:&ﬂ;ﬂl 5 and
: matatials: o Vinyl into consideration; Cottalii existing tank

have sufficfont tharmal:

! oo B g Ll
tlon of othyl ehlorido o, Wil yests fne i s
‘soli " and ethy] methvle posed p ph {a)(23]
) inﬁg ' Siheri .require bottom discontin
* Ethyl methacrylate P ; tank
Ethyl nitrite solution ; 1

- Ethylene oxide, pure or e would b 6 to thi S s 1o ) nd E1
Ethyleneimine, inhibiteds st 5 .5, aracrank
HyLazi.né, enhy

;- Aquedus sohit

, _ . 60 per cent b _
- peroxide tabilized as Hecessary). _
Hydrogen peroxide, dqueous salutions”
. with not less than 20 per cent but not .-
" more than 40 per cent bydrogen
©pérnvide (stabilized as necessary)
Hyd ' peroxids; stabilized or.~ -
CE B paroxdde aqueous solutians, —enm L L
" tau..sod with more then 60 per cent gopong Packaging Docket HM—161, 55 FR 32402
bydrogen peroxide +~c ... = . (Docembor 12, 1990). - - T e

sl  proper gh

shown 8 §172.101 tab]

" - Several new paragraphg’
L

e

- Readers should by diyare that RSPAY .
proposed to fovise an mestructure tha -
" pravisions cantain ot
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.under Docket HM-201, 58 FR 48485,  applicable to tank cars used for 2.1

September 16, 1993. Therefore, any materials in Ciosad §173.314(). .
changes adopted under either of tha two Nute 16, w is currently mserved )
dockets would be made consistent with  would be removed.

Note 17, which referances
§173.314{g) would be removed." :
Note 18 would be editorially revised
Section 173.314. Tha table in- and moved to proposed Note 7,
' paregraph (c) would be amended by Note 19 wo 2 editorially revised,
removing the individudl suthorized tank and moved to proposed Note 8.
.car speciﬁcahons and addlng the Note 20 would be ed1tonally revised
authorized tank car classes. This change and moved to proposed Note 4.
will ensurs that the suthorized tank car Note-21 would be editorially revised
_conforms to § 173.31(a)(14) concerning ~ @nd moved to proposed Note 3.
tank test pressure. The notes following Note 22, referencing the requirements
the table would alse be amended by in §173.245, would be incorporated into
removing ell tenk car “design - the table under the entry for Divisien
ragquirements,” Only thosa notes that 2.3, Zone A materials, ke
apply to filling imits would be retained, _ [Note 23 and Note 24 woul &
The current nates following the tablein  removed based on other propasals in
§173.314(c) would be redesignated, this notice concerning the elimination

i Teas of grandfather clauses..
revb}zig,f;;eﬁg;egd&as follows: .ZJote .ng would be edétonally revised
Note 2 wonld be editorially revised and moved to proposed Note 2
and maved to proposed § 173.314(n). Note 29 and Note 30 would be

Note 3 and Note ¢ would be revissd removed based cn other proposals in
. and moved to proposed §173.3146), this notice conceming the ahmmahun

of grandfather clauses.’

the other and in the text ultimately
published in the bound volurnes of the
Code of Federal Regulations.

5

sl

gggl;c;?le to Division 21 {ﬂa.mmabla b;fl %ﬂ {:n 173.3 fl""‘ Pa:agrairh [01(1)
wo e revised to require DOT 105-
forNOtE .‘:‘ywouldba editonally changed tonl cﬁusegl for h;z? ting PIH. .
materials to have a test pressure o,
Note & wauld ba editorially revised at least a 300 psi. Autharization for the:

_and maved to propased § 173.314(o}.
Note 7 would be removed. This: .
[provision allaws the- transportation of
mudti-unit-tank cars tanks (ton: - -~"
. containers) by rail and highway only A =
.. pravision restricting the transport of - =
_multi-unit tankcartanksbyaxris a
unnecessary because quantity:
: . limitations for these commodmes-' v
'axcaeded the madmum-allowed: by air

usa of a DOT 111]'10(1W§tank carwould
be removed. .
Part 179 T

Section 179.16: Propo: sed §‘I79 1&
contmnmg the tank head punctura:’;
resistance requirements found' in -

would ba addedi The test verification
requirements i cuirent §178:105-5(b}-
: and {c} would ba editoriallyrevised an

o _" RSPA slso believes thars is oo vakid

&£ - reason for not authonzmg the transpnrt E;B;Sd m ?,m‘“' Append.le of Ea'f,t 3

=T of these units by water. ' . osed 1;,.9 18

& . Note 8 would be editorially revised = coﬁm;&i:gj P,f',ﬁ’jmui Ny
"and movéd to proposed §173.314(1)

requirements found inf earrent - &

7 Note $woald be maved'to propose
.§173.314(j] etid made applicabla to all
materials with a Division 2.1 hazard,
. Note 10°would be editerially revxsed
and ' moved to §173.314(m) -« i
- Note 11 would ba editorially rewsad
'and included in proposed § 173, 314(m]
' Note 12 would be ravised and the -
“filling density requirements would be

revisions wonld be madg far clarity
- for conslstencywith other chenge
- proposed in this notice..
" regulatory téxt ity thisn

* aresearch reportﬂ' that cofitaing an’ ¥
" enalytical thermal modgl, ERA.expecfs
. that AAR will liave the model nvaﬂnbla

., moved to proposed Note 6, and the. . -rule i§ issued in this docket, = -
- design requitements would be muved ta - Section 179.20. Proposed § 179 29_
. proposed §173.324(k). - . - containing bottor discoritinuity’

:*. Note 1T would be removed ta- protection ments, wonld ba

) eliminate duplication of the marking -~
__ requirements prescribed in Special
= Provision B1Z; §§173. 314{&}(5). and ”
172.332{a)(1}(1):
Note 14 would be removed because it .
'not refarenced in the table.
Note 15 would be included ‘with
certain ather design requirements

added: Asproposed I this notice,”
_ bottom discontinuity protection must .

of the AAR Spemﬁcations for 'I'ank Cars.
P M-1002. T

Prassures, etc,

ofthecargomthetnnk

. through'179.105-8 containing special .
‘.- requirements for DOT 1058, 105], ‘111],

. current §§179.100-23 and’ 1‘79‘105—5’
’ spemﬁcahon tank cers would b

%" would be maved t6 proposed §§178.15,.

;.- 17988 appropnate.g
§170.105-4; would be'dddsd. Editorial .

““ona compufer disc by the time any. ﬁnal

- marking requirements in: proposed™ .~
25 would bersmaved:”

conform to paragraphs E9.00 and E10. 00"~

u]ohn.son. M.R.. op. oit, Tampemtures, A

Section 179.22. Proposed §179.22
. would be added. This section would
consolidate the merking requiremants
currently in §§ 179.100-21, 179,105-8,
179.280-25, and 179,203-3,

Section 17,1004, This sectiont
would be amended byremovingthe . .
phrase, “except that a protective coating

- ie not required when foam-in-place
insulation that adheres to the tank or
jacket is apphed"‘ at the end of the first
paragraph.

Section 179.1 00-21. The marki.ug
requirements contained in this ssction
would be consolidated with other-
marking requirements in proposed new
§ 179.22, Therefore, current § 179 100~
21 would baremoved. :

Section 179.100-23. The head
protection requiremnents contained in
this section would ba movad to
proposed § $79.16(d). Therefare current
§179.100-23 would-ba removed.

Section 179.103-%. Paragraph (c),
which provides that a manway may he
located other than at the top of tha tank,

" wounldbe removed:

Section 179.103-2. Paragraph [a}
‘containing manway cover reqmrements
would be revised. -

Section 179.103-5. Pa.ragraph [a](I)
would be revised by ramoving the firs
two sentences, thus eliminating the
autHorization for & self-energizing
manway located below the liquid fevel ~

r

Section 179.105. Q.u'rent §§179:105—

o YT 4G g,
b et -‘\‘. B

112§, 112], 112T, 1145, 114], 114'1‘

: removed bacause, they areunnacessary :
?' The applicabls réquitements concaxmng

.. head protection and thermsl protection.

179.18, and a new A pandnthoPart T
'I%mmarhng il

. requiraments: contamad in thisg sec:tion:

* would bé consolidatsd with other - 3

§179.22. Thérefore; cmrant S 179 z§n~
Section 179.200-27. The head_
protectmn requirernents would ber
contained in proposed § 179,16, ’\
- ‘Therefors; current§1?9 20027 would G
. be removed. ...
Section 179.203. Cun'ant § 179.203——1
th.rough 179.203-3 containing special :
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requirements for DOT 111 tank cars ara
unnecessary and would be remaved,
8 restriction in paragraph (c} against
use of DOT 111 tank cars built after
-aarch 1, 1684, for the transportation of
- lammable gases or athylena oxdde
would be incorporated into §§ 173.312
and 173.323. The applicable head
protection and thermal protection’
requirements would be contained in
proposed §§179.16 and 179.18,
respectively. Therefore, current
§179.203-2 is unnecessary and would
be removed. The marking requirements
would be moved to proposed §174.22. .

XIL Regulatory Analysis and Notices

A. Executive Order 12291 and DOT-
Regulatory Pelicies and Procedures
This propased rule doss not meat the
criteria specified in section 1(b} of .
Executive Order 12291 and, therefore, is
not a mejor rule, The rule is not -
considered significant under the™
regulatory policies and procedures of
the Department of Transportation {44 FR
11034, A regulatory sveluatonis - -
available for review in the Docket,

.. The main benefit found in the
reguletory evaluation is that head
protection and thermal protectior: - -
would reduce the risk of rare But
r * ~trophic accidents. The materials. -

nk cars selected were those which
. . large potential risk, even if their -
accident history has riof shown many: -
accidents. One catastrophic accident . -
would be too manyr-i o s 0T
The ruls would significantly reduce
 the risk of fatalities and injuries fromr -
“reledses of gases and yolatile liquids
" "that'are PIH; including anhydros.
ammonia, and from explesive reactions.
- involving ethylene oxide and thermalty
reactive materials. The releass or: .z
.explosion of these materials have'

i urbari and subban arsds. Pravanting
*just one major relcase 6z explosionin a

densely populated erea could save the
" lives of hundreds of pacpla end amoun
. to hundreds of millians of doMars in'

“benefits. By reducing the 1isk of, -
- -fatalities, the proposalwould elser o

reduce the frequency, magnitude, and:,

first year, under Option A, tha cost
reduction would be about $490,000, and
the cost reduction would increase ta
ebout $4,900,000 in the tenth and
subsequent years, That meens that the
reduction in cleanup costs alone would
mere than offset the ca
after the tenth year,
: under Opticn
Accompanying Natice of Propo
Rulemaking could cost up to $79 .
million in discounted
10 years, They

(3} The preparation, execution, and
ping documents pertaining to
azardous materials and re
respecting the mumber, content
.. -placement of such documents
(4} The waitten notification,
& and reportiiig of
- unintentional release in tr.
.of bazardous mgt
- - (5} The désign;
.. fabrication,
- recondiioning,
~ package or con

as qualified: for uss fin'ths
=, of hazardous materialg:;
~* This proposed mle concerns desigm,
manufacturing, répairing, and other -
requirements for packages represented
as qualified for use in the tran
of hazirdous materials.,
. Ifadopted as final, this rule would
proempt any State, local, or Indian tribe
. requirements concerning these subjects
unless the non-Federa! requirements are
“subistantively the samé” (see 49 CFR - g
107.202(d)) as the Federal re .
The HMTA (49 App: US.C. .-
1804{a)(5)) provides that if DOT {ssues
aregulation concerning any of the- S
. covered subjects after November 16; -
19905 DOT must determine and
Federal Register the effective date " -
presiuption: That effective- -
. date maynot be earlier than thes s~ 10
ninetieth day following: ‘of.
C uests comments on:

st of the proposal

‘manufactiring,
ing; maintenance;’ .
ing; mal e,

inted costs over the first
could cost up to $9.7- -+ ~°
first year, rising to $11.7-+
ax; Each year aft

" that the-prop :
Option B-'would cpst more:
in some cases, have been ..
estimate and,
conservative assumiptio
- significantly overstate actual costs. For
example, the costs of additional =
protection for new and retrofit tank cars -
camrying thermally resctive materials
" account for an estimated $7.3 million
. annually ar ahout $54.75 million, or 69
percent of total discounted costs under,
Option A ovet 10 years. (Seventy-six.
percent of cosis when tha we
penalty is excluded.] .
However, these costs may be .
goificantly overstated because it has: -
- been assumed that all cars '
" thermally reactive materials
additional protection; I fa
.. tank ¢ars, the testing of the tank car and .-
. the cargo at thé given performdnces ;.

»because of . '
ns, may v

will require’ of Fed
ct, for many .

any of the provisions will also bo
influericed by the actiatmania
which cars removed from one type of ,
servica gascade into ather £
‘Servicé, Based on dvailabla
: g data provided by
the DOT seeks fo datérmine

“hence the cost of evacuations; which :
can affect thousands of peo Ia for days..:

| The proposal would alsa e ii¢e the
frequency, magnituda and cost of’, -, 3
transportation delays that can'affoct rail
and highway traffic for many hours of -
even days. Sepe ot
The proposal would also reduce the
risk ~*-nleasing some hazardous ,
mt : especially Helogenatad: - 7.
Or, Zompounds, HQC'’s, inta the. . -
environment, They ere exceptionally
costly to cleen up once released. In the

. contaliis an express présmption’s
- provision (49 App: 11.5.C; 1804(a)(2)) - p
" thet préempts State, Tocal, and Indian-

ements ot Cértaint Covered”
subjects. Covered subjects ara:-- ",
esignation, d
-classification of hezard materialsy -
The packing, repacking, handling;
placarding of

. motics to investigate their potentiat far:>

- diverting rail hazardous matarials traffic,

1o truck.-FRA'S concern was that: if >~ <
diversion was likely; the safoty impacts -

, marking, and ‘
on highway transportation would need .

hazardous mager{als.f'
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to be studied to fulfill the Department’s
respousibility for multi-modal systems- .

afety. The study examined the amount

f traffic moving by rail, the average
distance each chemical moves,
propoertionate rail share, and the number
of tank cars estimated to reqm:e
modification if the proposals in this rule
era mada final. The study concluded
that, for most commedities, disruption
ta radl service. would occur if
tmodification wers required within cne
year.48 As long as the compliance period
exceeds one year, FRA believes that
sufficient cars will be available to
handle the projected traffic volumes. A
copy of FRA's paper, Divertibility of
Certain Hazardous Materiels,” is
available in the docket for review by
interested persons.

E. Paperwork Reduction Aet

The information collection
requirements contained in proposed
§§179.16 and 179.18 ars being
submitted to the Office of Management
and Budget for review under the -
provisions of the Paperwork Reduction
Act of 1380 (44 U.5.C. 3504(h)).
Comments on the colection of
informaticn should be sent to the Office
of Information and Regulatory Affairs,
Office of Management and Budget,*

"ashington, DC, Attention; Desk Officer

the Department of Trans tﬁoﬂaﬂon
_omments must reference the title of ..
this notice, “‘Crashworthiness Protect: on
Requiremants for Tank Cars.”, FRREI -*.

F. Hegufatmyfdenbﬁer Number {RIN}

A regulatmn identifier numbar (RIN)
s agsignied to each regiilatory action .
isted in the Unified Agenda of Fedéral®

;,.

Service Center publishes the Unified
Agenda in April and October of each
ear. The RIN number contained in the"
ieading of this document can ba used
to cross-reference this action with the
Unified Agenda.

Luzt of Subjec’ls

49 CFH Part 172

Hazardous matenals transportauon,
Hazardous waste, Labals; Markings, -
Packaging and conjginers, Reporting -
angd rec:ordkeaping reqmrements

49 €FR Part 173 77 =

Hazardous matanals transportauon,
Pac:kagmg and contamars. Radmachva

+8 Of the many commodities affected by this
pmposal. 28 of those moving in tha Jargest vohiria™
--rg salected for examnination; 27 of the 28

‘ersion, at leest as caused by the proposala
notice: The remaining commodity, hydrogen -
cyanide, is not suthorized to miove i.n a cargo mnk
o1 8 portable tank.

Regulations. The Regulatery Informatian |

nodities studied showed a relative insensitivity -

materials, Reporting and recordkeepmg
requirements, Uranium. .

49 CFR Part 179

Hazardous materials transportation,
Rajlroad safety, Reporting end
recordkeeping requirements

Inn consideration of the faregoing, 49
CFR chapter I would ba amended 8s -

. follows::

PART 17‘2—HAZARDOUS MATER!AE.S
TABLE, SPECIAL PROVISIONS,
HAZARDOUS MATERIALS
COMMUNICATIONS, EMERGENCY-
RESPONSE INFORMATION, AND
TRAINING REQUIREMENTS

1, The authority czitaticm fof part 172
would continue to read as folaws:

Authsrity: 49 App. U.S.C, 1803, 1804,
1805, 1808; 49 CFR part 1, unIess otherwise
noted.

§i72.101 [Amendsd’]

2.Inthe §172.101 Haza:dous
. Materialg Tabls, the following changes: |
are made,

a, For the following antnes, Spemal
Provision 23" would be added in.
Column (7), in appropriats numeric,
sequence:

. Acetaldehyde
Aczolein, inhibited .
. Acrylic acid, mhibiled
Acrylomtﬂle, mhibxted
s Butylacrylete;
..Chloroprene,
Crotonaldehyda stabilized
. Dimethylatainoethy} methacrylate ;
Dimethylhydrazine, unsymmetrical
Dinitrotoluenes; Hquid:;
Dinitrotoliiscs, molten
Dinitrotoluenes, solid
- Ethyt acrylate, inhibited = -
Ethyl methacrylata
'Ethyleneimine; inlnbxted Py
10 gnhydroiis or Hy
“aqueous solutions wlth mora than 6
percent hydrazine ‘mass’;
Hydro, ency y
stab
Hydmgen pero:dde aqueous soluﬁens
with more than 40 per cent but no
moré than 60 percent hydrogen:;
peroxide [stahxhzedas necessary): .
ydrogen-peroxide, aqa solutions
with notless than 20
more then 40 nt hydrogeni-
peroxide (stabilized as necessary)
Hydrogen peroxide, stabitized or

Hydrogen perexide eguecus solutiens, §173.3 Quallﬂcaﬂon, ma!memnce’and

stabilized with more than 60 pament

-hydrogeti perdxdide <. v L
Isobutyl acrylate
Isoprens, inhibited
. Isopropyl nitrate

Methacrylic scid, inlnhltad
Methy] acrylate, inhibited -

Mathyl isopropeny! ketane, inhibited
sthyl methacrylate menomer;
inhibited

Methyl vinyl ketone

Motur fuel a.ntl-knock nmdures

Nitroethane

Propylens oxide -

Propylensimins, inh.\blted

Styrene monomer, inhibited

Sulfur trioxide, inhibited

Sulfur trioxide, uninhibited

Vinyl acotate, inhibited

Viny lest(l)lgl ether, inhibited

. Viny! ischutyl ether, inhibited

.. Vinyl toluene, inhibited mixed isomers

" Vinylidens chloride, inlnbited

Viny!p danes, inhibited -

" Vinyltrichlerosilane -

b. For the entry “Ethylene onda, pure
or with nitrogen”, Spec:ial Provision
*23" would be added in Column (7}, in
appropnata numeric sequence.

c. For the entries "Ethyl nitrite.
solutions” and “Methacrylonitrile,
inhibited"”, Special Provision 23"
would be added in Column (7},

. -appropriate mimeric sequen;
3.In §172.102, in paragraph (o)),

Spedal Provision 23 would be added in-

gmpar numeric sequemca. toread as

ollows .

§ 17‘2.102 Speclal provfslons.

L & w - *

ed as such under. the
provisions of this subchaplar.

‘4, T addition, In §172. 102, in ;
paragraph (c)(a). Spedal va:smn

Anthonty' 49 !ipp U Xe 1803, 1804
1805, 1808, 1307; 1808; 1817; 49 CFRT p
unlesa othermse note

phs [a)(lg
through (a}(24); dnd (f}(a) wiu}
added to read as follows

usa of mnk cars.
a)*

(14] Tank test pressure must be equal \,

‘{0 or gréate¥ than the gmatest of the:
follomng'

(i) Except for shipments of anhydmus
hydrogan chloride, refrxgeratad Hquid; -

o ity

e
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carbon dioxide, refngerated Hquid;

* vlene, refrigerated liquid; hydrugen'
ayl fluoride, 133 percent of the sum
Aing vapor pressure at the reference
temperature of 46°C (15°F) for non- .
insulated tank cars or 41°C (165°F} fur

insulated tank cars plus static head;"

. plus gas-padding pressure in the vacant .
space of tank car;
{ii) 133 percent of the max:mum*
loading or unloading ) pressure, . -

. [10.YEARS FROM EFFEC.'I'EVE DA’I!E
OF FINAL RULEL

(20} Thermal rotecﬂon reqmrements
With the exception of Class DOT 107A

'? Class 2 matsrials of thefmally reactive’

7 materials must conformi to the .’
_requiraments of § 179.18 of this

. subchapter. In addition, tank cers used

% for transporting thermally reactive’. =~ =

materials must have sufficient thermal

whichever is greater; e -‘ resistance to prevent the cargo within
(iii) 300 p.s.1. for matermls that are - thetank car frort reaching the
poisonous by inhalation; & - - temperature of decomposition or -

" polymerization within a 100-minute .

" pool fire or a 30-minvita torch fire, The
use of compter essisted thermal
tnodeling is an acceptable approach for
analyzing the firé effects on the tank car,
Tank cars used for transporting a Class
2 roaterial or a thermelly reactive.

- material that did not require a thermal

. protaction system prior to

DATE OF FINAL RULE]} must have n

{iv) The minimum preséma
prescribed by the spaciﬁcation in Part
179 of this subchapter; or* - .

(v) The minimum test pressure
prescribed for the specific hazardous
materiel in the applicable packaging
saction in Subp&rt For Subpart Gof th1s
part

L] - w

(19) Tank head puncture resistance . -

requirements. The following tank cars - thermal protection system installed that

tank -.: . conforms to the raquirements of .
:_g;sstt;h;:: :ystemlgggtﬁxmg tth ;u'_e_ 7 §179.18 of this subchapter no later than
requirements of §170.16 of this | =~ | [10 YEARS FROM EFFECI'[VE DATE

: OF FINAL RULEL -
subchapter, or a tank head puncture
resistance system meeting the {21): Shell puncture résistance

requirements for materials ozsonom by

requxrements of Part 179 of this .

subchapter in effect at the time of - Inhalatior. In addition to

ir “qHon. - Rt
jcept as otherwxse prmndad in

'.section, each car usad

g 4 material that is pmsonous
t. ction, tank cars used for:.- ingglation must hava a jacket that

transporting Class Z materfalg must” " conforms to §179.100—4 of this -

conform to the réquirements of §179.16 subchapter. Bottom gutlsts are not ..
of this subchapter. Tank cérs used for. " authorized. Tank cars that did not
transporting Class 2 materials that did" :*" require a tank jacket prior to;
not require a tank head putictiure 5 "~ [FEFECTIVE DATE OF FINAL RULE]

resistance system priot to [EFFECTIVE mist Have a tank jacket installed th £
DATE OF FINAL RULE] mist have g’ ‘conforms to the n’,qmr e

tank head puncture resistdfica; system -+ §179,100-4 of this subch

installed that conforms {6 tha ™

requirements of §179.16 of this . >
" subchapter no later than {10 YEARS

cized manways. Tank :

: 22) Self-enien

FROM EFFECTIVE DATE 3] cars canstructed befdre IEFFECTIVE
RULE] s - DATEY ‘OF FINAL x RULEL wi
(ii) Ta.nlc cars t.hat arg used fo . nergizad manway located belo
: tra.nsperting thermally réactive id level of the Iading‘ must have’ th

‘materials or that are constructéd: of:
_aluminum or nickel plate miist have ¢ a
" tank hedd puncture resistaice systam

conforming to the requiremients of +' =%

§ 179 160 tl:us 5ubchapte"n0 later tha.n' "

;tﬁanIZYEARSFROMEFFECI'IVE'-’

tank cars, tank cars used for transporting. discontinuity protection under the . |

requiremants o tm:'iamgraph (a)(ZG) of t]:us .

" coating appliod ta
detenorahon of the tank ﬁeIl

dp oo
Pﬂrasraphs (i) through

elf-energized manway removed no leter:

=, discontinuity protection that conforms
to the requirements of E9.00 and E10.0¢
-of the’ AAR Specifications for Tank Cars.
Tenk cars that do not require bottom.

" terms of Appendix Y ofthe AAR =~
Specifications for Tank Carsas of = °
[EFFECTIVE DATE OF FINAL RULE]
must conform to these requirements no..
" Tater than [10 YEARS FROM = -
EFFECTIVE DATE OF FINAL RULE}-

.(24) Halogenated organic compounds
forbidden from land disposal,
Notwithstanding gny otier requi’rement
of this subchapter; tank cars used for the :
- transportation of HOCs that ara - - . SRS
forbidden from land disposal under EPA
regulations conteined in 40.CFR Part. . :
268, must conform to a DOT 105S200W,
DOT 1125200W with a jacket that .
conforms to §179.100—4 of this.
subchapter, or DOT 1125340W - .
specification tank cer no later than [10
YEARS FROM EFFECTIVE DATE OF
FINAL RULE]

LR o *;f, -5' -
(ﬂ* W U

3 Pratectwe coatmas "Unlese tﬁa
extenor tank car shell or intenpr tanl'c

. tank car 1ack t musth a aprotectwe

added to read és follows

wi




Division 2. 3. Zone c ntertats mt specifically
!dentiﬁed in thfa tuble. " .

'vaisfm 2.3 Zone D mterh(s mt specihcally E
Adentified in this table. T

Hethylu{ne, ryed

| Methyl bmwe' '
Vlllethyl chloride
;uethyl urcuptm

ll trogen. canpressed

Nf:rous nxideﬁ refrieerlted lfquid_: e

Oxysen, cmpressed . R
-Phosgene o R - ,

Sulfur dfm:ic?e Ugeified -~ w00 o0 T Ea
?ulfuryt flmrida LT e ey IR I

vinyl fluoride, 1ehvibi tEd

‘,'195, m 110, ﬁz”
wh o
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. [ Proper shipping name Outage and | Authorized tack car
O filling lipits class
{see Hote 1)
l.mm:a. erhydrous, | or. smonia solutions » 50 percent Hote 2 . - 103, 112, 114
a -
ﬁ;te 3 iﬂé . )
kmmonis solutions uith » 35 percent smmaxiis by wess Hote 3 105, 109, 11Z, 11§ _
Argon, corprassed’ Yote & w7 B ’
Boron trichtoride - Kote 3 . ﬁQSI,_ e -
Carban dicnice, refrigersted Licuid. wtes - fies
Chtorine otes.: . s ‘ s
. 25 f s )
Chtorine trifluoride’ Kote 3 108, 110, "
thiorine pentafluoride Nate 3 168, 110
Dimethylemine, anhydrois Hote 3. 105, 108, 112
bimethyl ether Kote 5 - - 105, 108, 110
Binitrogen tetraxide, (rhibited Kote 3. 105, 108, 110"
Bivision 2.1 mter:als not specih:ullv {dentiﬂed fn - Note'3 105, 106, 110, HZ.
this table. L 116
Divisfon 2.2 materfsls rot speciticaliy identified in ° Kote 3 105, 166 109 110,
thig tsble, . : L .‘!12 114 | BN
bivision 2.3 Zone A mterials not spec!ﬂcllly Koxwe - See § 173 245 ST
jdentified in this table.. T - L . T
Divition 2.3 Zone B waterials not speciﬂcally . iJu 3 . 1Q5 iﬂﬁ 110, 112, . .. ]
dentitfed In this table.. - - SIS PR KTy _ oo

s e b T

105




Notes:

1 The filling density for liquefied gases is he

=1l hold. For determining the
3.777 kg (8.32328 pounds).

' The liquefied gas must be ‘sp loadad

peratire of 46 °C (115 °F} for non-insulated tanks and 41 <

3 | The requirements of §173.24h

4 . The ‘gas ‘pressura at 54,44 °C%.§gag’
helivm’

that a tank may be charged with-
(130.°F.) of each tank.. el
The liquid portion of the gas at —

6 Thé maximum l:namnjtteclg
be loaded in excess of

7896p

ercent maximum to. 80.1
- 8 59 r

* * . x ey

() Special requirements f
gases. For single unit tank cars, interior.-
pipes of loading and unloading valves, . .
sampling devices, atid gaging devices
with an opening for the passage df the
cargo exceeding 1.52 mm {0.060 inch)
diameter must be equipped with excess,
flow valves. For single unit tank cars - -
constructed before December 30, 1971,
gaging devices must conform to thig - | .,
paragraph no longer than [10 YEARS -
FROM EFFECTIVE DATE OF FINAL*" -
RULE]. The protective housing cover -
must be provided with an opsning, with -
& weatherproof cover, above each safety -
relief valve that is concentric with tha. -
discharge of the safety relief valve and -
that has an area at l8ast equial to the
v utlet area; Class 109 tank ars
4 cars manufactured from
8lu....oum or nickel plate are ng
authorized, " *¥:"

* -

i

the'si

“requifed by the
: ?l] Special requireme

" sulphide, Each m 3 k G

be equippéd with adsiuatesafety rs

" devices of the fusible’plig typa Havin

- 2 yield teinperatire niot over 76.66 °C
(170 °F.), and not less th :
°F.). Each device must e te to,
extrusion of the fusible alloy and leak =

- tight at 55 °C (130 °F.). EacH valve outlet™
must be sealed by d threaded solid plug, .’
In addition, all valves must be protected
by ametal cover.. . ..o L
{m) Spéecial requitements for nitrosyl -

chl- Single unit tank cars and theiz"..
ass | service equipment, such as< ™
ven.. _,woading and unloading valves,
and safety relief valves, must be made”

water capacity of the tan¥

. filling . density 15125

for flamimable’

- 82.5 percent of the fest pressurg of the :

reby défitied” £ “gas.
o {ank 1a Weight of

so that the outag Jeast two p

1

o o pressure 10 percént. i excess of the

77 9G (0 °F.y must not complelely fill the tark :

: ik : percent.-The: quantity of chlorine loaded
the ndrmal lading weights nor in ektess of 82.65 Mg (90 tons). R
i percent minimum at a test pressurs of 6
percent maximum- {o: 53.6 perce

of métal or clad with a material thatis
* not subject to rapid detérforation by tha

- lading, Multi-unit tank car tanks must

be nickel clad and have safaty relief
devices incorperating a fusible plug
having a yield temperatirsof 79.44 °C.
(175 °F.). Safety ralief devices must be
vapor tight at 54.44.°C (130 °F.). - = -

n) Special requirements for hydrogen -

chloride. Each tank car shust be -
- equipped with one or more safety ralief:
devices, The discharge citlet for éach.’

a manifold having a non:obstructive .
discharge area of at least 1.5 times the
total discharge dtea of the safety relief-

devices connected to the rianifold. All - .
ménifolds must be connected to a single -

.common header having a non-=;~
{obstructed dischirgs pointing up
and ‘extepiding shove the top of the car:
* The heider and the beader outlet must

capacity of eachi safety relief device -
must be sufficient to' pravent building
up of pressure in the tank in excess of

tank. Tanks must be equipped with two
regulating valves set to oper at a:&5: %
pressure not to’excead 350 psi on DOT

. 105A500W tanks and at a'pressure ot -

to exceed 400 psi on DOT 105A600W

ercent of the total capacity of the tank at fh_e ‘reference’
°F.) for insuiated tanks. o : Co .

, : 20.53 kPa
ot mipirmum at a test pressure of 723.95 kPa (105: pisig),

- safety relief device must be connécted to

ard

in Lhetank-to the. i»{re.i'ght of water the tank
‘one’ gallon of water at 18.55 °C (60 °F.) in

~excopt

marked {é_s't“[;fe:ssu.r . ]
$.44 C -

marked maximum gas pressure at 5

.into-2 single unittank car' may not

when offered for transportation.

{90 p_si‘g').
when offered for transportation.

tanks. Each regulating valve and safety .
" relief device must have its finel "~
discharge ]iliped to the outside of the
protective housing.- . =~ .. -
8.In § 173.323, paragraph (c}{1)
would be revised to read as follows:

§173.323 Ethylene oxide;
* L ERSEE | L B
feym x F o e

(1) Tank cars. Class DOT 105 tank . .. .
" cars, Notwithstandihg the requirement
of § 173.31(e)(14) of this subchapter;
each tenk car must bave a tank test> ' )
~ pressuré of at least-300 psi fio later than = - |
- {10 YEARS FROM EFFECTIVE DATE: -}

" pressurized; :
_{b) Compliance wit
. of paragraphi (a) of thi
eﬁﬂégl“:y full scals't
+ Arof thi

jackets on each end of the tank ‘car=*-
conforming to the following—" . - -

-




prrs
i
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(1) The tank head puncture resistance
- :ﬁstem must be at least ¥4-inch thick, -
aped to the contour of the tank head
mads from steel having a tensile
strsn% greater than 55,000 psi.
: g securement of the tank head -
Sluncturo resistance systam must meset-

o Impact test requirements of the AAR
Spemﬁcations for Tank Cars, pmgmph
-AAFR. 24-5,

(3) The workmanshi requiremams of
the AAR Spaciﬁcnﬁons for
Febrication and Construction of Fmight
Cars a

11. Section 179.18 would be added to
road as follows:

£170.18 Thermal pra!ecﬁcm : N

{a) Performance standard. When the
reguletions in this subchapter require
thermel protection on a tank car, the
tank cer must have sufficient thermal -
resistance that an analysis conforming
to paragraph (b) of this section shows

at thers will be no release of any cargo
within the tank car, except release
through the safety relief valve, when -
subjected to:.

{1) A pool fire for loo-minutes, and

(2) A torch fire for 30-minutes.

(b] Thermal Analysis. (1} Complance
wi e requirements of paragraph ()
of this section shall be verified by
modelling the fire effects an the entire .
surface of the tank car according to tha
procedures gutlined in [a future:
document for incorporation by reference
based on. "Temperatures, : an
Liquid Levels of Tarik Cars ed in .
Fires*, NTIS DOT/FHA/OR&D-SAL’OB 11,
{1984), Federal Railroad . o
Administretion, Washington D C] Th
analysis mitst also cobsider the fire®
effacts on and the heat flux through tank
£ discontinuiti¢s, protective holisings, -
underframes, metal jackets, insulation,
and thermal protection. A camplete
record of aacg anialysis shall be mad
retained and, upon feguest, made-
available for inspection and copying by
an authorized ;-epresentaﬁve of th
De artment.

2} When the ana]ysis ahuws the
thermal resistance of the car does no
conform to paragraph (a) of this section,’
the thermal resistance of the car must be
increased by using a Hsted material*
under paragraph fc) of this section orby
testing an unlisted system-and- vaﬁfymg
it according to appendix B of this part; .

-(c) Systems that no longer ujre tast
verification, RSPA méinteins &
thermal pmtec:tlon systems that ccmpl‘y
‘with the reqitizements of Appendix B of -
this Part m%i thet no Iocngarrequire tazt

"erification. nformation necessary to'-

‘quip tank cars with one of thesa
systems 1s available in the Dockets Unit,
room 8421, Research and Special- -

&

Programs Administration, 400 Seventh"
Street, SW., W

5 p-in., Monday through Priday.

- {d} Exterior tank cor color,
Notwithsmnding the provisions of -
§179.101—1(a} Tabls, Note 4, each DOT'
112 and 114 spedﬁcaunn tank car
equipped with a thermal mtect.ion
* system that complies with the -

requirements of paregraph (a) of this
secdon is not mqulred to be painted

12 Sacnan 179.20 would ba added to
read as ows!

5179.20 Senrlce equipmeﬂt; pmtecﬂon

Han applicab}e tank car spedﬁcahun
suthorizes location of
discharge connections in the bottom
sheli, the connections must be designed,
constructed, and protected dccording to
paragmphsEB 00 and E10.00 ofthaAAR
Specifications for Tank Cars, M~1002.

- 13, Section 179.22 would be added to
.- read as follows: -

§179.22° Maridng.
In addition to eny other markin
reﬂuiremem in this subchapter, the:
o

wing merking requirements app}y
(a) Each tank car must be'mar

eqmpped
witha tank ‘head puricture’

. system must have the letter “S” -
bstxtutad T

{th a tank head puncture resistanca
system and a thermal protection system:
enclased in a metal facket must have the
letter "J* substitutad for the letter " A"
or'S” in tha

up subshtuted for the latter A of “gr
in the specification marking.:
140 In §179,100-4; in'p
the last sentence would b amended 1 by
ramovmg the phrasa “except that'a"
protective coating is not sequired whe
foam-in-place insulation that adhams to:
the tenk or jacket {5 applisd?”..:

- 15.In §379,103<1, paragraph (c
would be removed and ress

16.In §179.103-2, paragraph (a)
wou]d ba revised to read as follows::

§ 1?9.103-—2 Manway cwer'

(a) Manw ay caver must ba of
approved damgu.

B . 1

,DC 20580-" -
' 0001, between the hours of 8 3., and -

" the last sentence would
mmuﬁngthephrasa" except that

17, In §176,103-5, paragraph (a)(1

would be amended by ovfng @

two sentences,. .
18. In §179.200-4, in paragraph (a),
amended by .

rotective coating is not requned when
?oam-in- place insulation that adheres to

tha tankur acket isﬂ? Hed®,

-18. In addition to the amendments got
forth sbave, part 179 would be smendeq
by removing the followmg sections:
§179.100-21
§179.100-23~
§179,105
§179.105~1
§179.105-2
§179.105-3 -

§179.105-4
§179.105-5
§179.105-8
§179.105-7 -
§179.105-8
§179.200-25
§179.200--27"
§179.203
§179.203-1
§179.203-2
§170.203-3.

20. A dbcAto a.rt179wcm.ldbe
added tgprg:d as fo agva.

AppendbcAto Part 179—Procedures

'forTank H-aad Punctura Heslstance

Test

This tost procedure is designed to
erlf{.the integrity of new or itnttied
ead punctura resistance sys‘lems
and to test for system survivability after
coupler-to-tank head im mlativa
speeds of 18 mph;
(a) Tank head piincture msIsfance
test. A tank head punctire resistance
system must be tested under tha ™
following conditions: -
(2) The ram car uséd must weigh at .-
léast 119; 204 79 0 kg (263, 000 ounds).
equipper a ‘cotpler; an
the condition of & conventional

.£2) The impa.cted test car mustbe
Tosded with water at six percent ou
with internal’y pressure of at least 100 pal
. &nd coupled to one.or more "backup”
cars which Hava a total waight of.
217,724.33 kg (480,000 pounds) with
band brakes applied on the first car,

{3) At loast twa separate tests must be

¢ "conducted with the coiiplér ax the. >

vertical centertina of tha ram car., Ona 7.

tast must bo conducted with tha doupler
at a height of 53,34 cm (21 inches), kplus.-
or-ininus ohe-inch, abova the top o

sill the other test must ba conducted -

‘——____.- 2

ﬁmt

pac




R po
"' fire must be hydrocarbo fuel with

“ nomminal 1.59 cm (%%-inch) thick: The
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with the coupler height at 78.74 cm (31
*~ches), plus-or-minus 2.54 cm (1inch}.
e the top of the sill. If the combined
Jmess of the tanlc head and any -

additional shmldmg material is less
than the combined thickness onthe . .
vertical centerline of the car, a third test
must be cunducted with the coupler

posmoned 50 Bs to smka the thmnest
oint, - Lo
() One of the followmg test

procedures must be applied:

mmnua ueight of attached
ram cars in kg (pomds

Hinfrm velocity of o
frpact in lmvhour

RN

A B TR TR - 6 IV T,

| 155,582.18 (343,000 - . .

| 311,184.36 (686,000 ", ..

s demhyg
i 119,294.79 (263,000) . . .| 28.9 us;. wa o oo | Onerem car only:.
' 25’1.9 we LTIl

"22.53 (1_4)

One. o car or oné car plus one RO A .
.'_rigidly lttached car. . e T -

‘O rm car plus ore or -ore rmidly
attached cars.

“(c) A test is successful if there is no
. visible leak from the standing ta.nk car
- within one hour sfter impact,.
22, Appendix B to part 179 would be

L added to read as follows:

Appendlx Bto Part 179—Procedures

' for Simulated Pool and Torch Fire

Testing. o S :
This test proceduxe is desxgned to

o " -sure the thérmal effects of new or.

fd thermal protsction systems and--
t for system survivability when.
exposed to a 100-minute pool fire and
a 30-minute torch fire.-.

the following manners = - onro.
{1) Tha source of

_flame temperature of 871 °C (1600 F]
plus-orsm.mus 37.8 °C (100:°F)
throughout the duration of the test, .
(ii) A square bare plate with the

propemes equivalent to if:

: construction of the tank ¢

" used.. The plate dimensions must be:
‘Iess than one foot by, one foot by

“barea'plate must be instrimsnted with-
- not 168% than nine thermocouples to
- record the thermal résponse of the bar
- plate. The thermacouples mustbe
“attached to the surface niot exposed to
the simulated pool fira and must be:
. divided into nine equal squares. witha:
- thermocouple’ placad in the center of :
. . each square. - - . s
-{iii) The pool Ere ﬂmulalur must be
constructed in a manner that results 1n
- total flaine engulfment of the front -
=~ “ce of the bare plate. The apex of the
ust be directed at the center of .

uv) The bare plate holder must be
constructed in such a manner that the,

' (Vll A minimum of tivo thermocouple
devices must indicate 427 °C (800-°F). "

. more than fourteen minutes ufl

" énvironment describad in paragrap
the-foll

; 'protectmn system must be exposed to
".-tha simulated pool firs. :

“only heat transfer to the back side of the ‘
. bare plate is by heat conduction through

the plate and not by other heat paths, "
- (v) Bofore the bare plate is exposed to
the simulation pool firg, none of the” -

- temperature recording devices may
- indicate a plate temperature in, excess of

37.8°C {100 "F) for less Lban 0°C (32

afLer not less than twelve mmutes nor

(a)(1) of thi

ust cover ona side of a bare plate 8s
described i

o appendnc.

'(ii) The non: ‘rotected side of the bare

. 1asg than nine thermocouples placed PR
_describied in pa:agratﬁh Ea][l)(ﬁ) of thig” -
e thermal Tosponse .-

the thermal protection system

N conﬁgu.rauon mdy indicate a plate

temperature in excess of 37.8 °C [100 °F)
nor less than 0 °C (32 °F). . ... ..
-2 (iv) The ‘entire surface of thé then:i:al

- (¥) A pool fire smulat\on test must

* run for 2 minirum of 100-minutes. 'I‘he
- thérmal protaction system must retard -

the heat flow to the plate so that ncne

- - of the thermocouples on the non-. - :+-
" protected side of the plate indicate a

plate temperamre in excess of 427 °CGT
(800 °F).

" (vi) A minimum of three consecutiver

. performed for each thsrmal pmtect.mn .
‘system.

_ " must be & hydrocarbon fusl with a flame_
.. temperatire of 1,204 °C (2200 °F) plus- .

- torch velocities st be 64, 37 kmfh t

throughout the duration of
propemes equivalent to the material of

paragraph (a)(1)(ii) of this -+

" “devices may indicate a plate >

N

successful simulation fire tests must be’

{b) Simulated torch f' ire test, (1) & -
torch fire environmeént mustbe . ,'

simulated in the following manner: * = .
{i) The source of the simulated tomh n

-or-minus 37.78 °C [100 °F) throughout
the duration of the test, Furthetmors, =~

16.09 km/h (40 mph + 10 mph;

a test.' N

. (ii) A square bare plate with thermal ;-

construction of the tank car must be:
used: The plate dimensions must be at

ine thermocouples to record the
thermal response of the plate, The -
thermocou les st be atta c
o

‘only heat tfnsfek to the back side of the”
plate is by heat conduction through the -
plate and not_h other he paths. 'I‘ha o

* 'ﬁ; mulate'd
-tarch, nona of tha temperature. recordmg

temperatura in excess of 37.8 °C (100 °F} -
or lass than 0.°C (32 °F).. '
= (v) A'minimum of two Lhermocouplm el
must indicate 427 °C (B0OD °F)in a tuna -
of four plus-or-minus five minutes of -
torch simulation exposure. :
(2} A thermal protection system must .- .
ba tested in the simulation torch fire
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environment described in paragraph " (i) Before exposure to the gimulated - the bare plate indicateaplate =
: i e fol ow-lng ‘torch, nane of the thermocouples on the temperature in excess of 427 °C (aoc °F]. .
: .- back side of the therinal protection . (vi) A minimum of two consecutt
guccessful torch simulation tests mus‘l

(b1} of this appendix in

.- be.performed for each: thermal

- 8{8 em configuration may indicate a
te tempeara tureinexoessofS?B“C

- - {i} The therm;gi gmtﬁm systeim
: _must cover one side of the bare plate -
100°F}n0rlasathan0 SC(32°%F). ™ ;
identicsl to that used to simulate & tomh__ thuv) The entire outdide su.rfaoa of the pmte«:i;oi: ‘:ystem;‘ & =
ermal protect Tssu on, DG, on
Rivtection Btamm‘m 5 20,1093, wnder gu m'ity delegate

“fire under paxagmph (b](l)(ii) of this
dix.. exposed to tho sim

: (ﬁ) The backoftheba:replata mut_ztbe enviraniment,
instrumanted with not less than nide “{v) A torch simulation test’tnustba“
- thermocoup les placed as described in +un for & minimum ‘of 30-miniites. The
Jhermal rotection syster roust : retard
: to the plate so that' nog
G

h {b)(:}(ﬁ] of thig’ appendix to
thermal :

response of ihe ‘ A
'!herm ouples on the bavksi




